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A New Lathe Chuck for Turning Ee- 
centries. 





The accompanying illustrations show a 
new lathe chuck recently brought out by 
James R. Howgate, of Schenectady, N. Y. 
Its construction is such as to assume various 
degrees of eccentricity to facilitate the turn- 
ing of eccentrics for engines, pumps, and the 
like. The face-plate J is of the regular 
form, and is screwed on to the lathe spin- 
dle in the usual way. To this face-plate 
a frame J is bolted, its outer face being 
slotted to receive the shank of the taper- 
pin A. A screw @ extends through one 
end of the frame and through the shank of 
the taper-pin. By means of this screw the 
taper-pin is adjusted in either direction 
relative to the axis of the lathe spindle, 
so as take in eccentrics of different throws; 
the exact throw is determined by the scale A. 

A split bushing surrounds the taper-pin, 
and is made to expand by means of the nut 
( and washer JD in the bore of the eccentric 
which is shown in dotted lines. The set- 
screws in the lug Z, whose shank also slides 
in the slot of the frame J, hold the arm 
of the eccentric, thereby securing a 
firm hold of the eccentric at one point 
while tiie bushing B holds it very firmly 
at another point. The washer D is pro- 
vided with a series of holes to receive the 
dead center of the lathe when it is con- 
sidered necessary todo so. By these means 
the chuck is firmly supported, and the work 
is kept from chattering. 

This chuck has been used for some time 
in the Schenectady Locomotive Works, and 
is said to have given excellent satisfaction. 
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Drawing Board for Laying Out Metal 
Work. 





By GEORGE GUNTZ. 





In my present occupation it is necessary 
to lay out my work, or at least large sections 
of it, full size, and as I have a great many 
intricate patterns in sheet metal work to de- 
velop, it can easily be seen that todo this on 
the ordinary 30x50” office drawing board 
would be impossible, a much larger board 
is necessary. After studying over the mat- 
ter and considering the space required for a 
large board, convenience of getting around 
to all sides of it and handling a T-square at 
least 10 feet long, also many other items of 
convenience that will be apparent as we 
proceed I concluded that a vertical board 
would suit my purpose best. On looking 
over the market I found vertical drawing 
boards, but to my eye there were several ob- 
jections to them. First, there were none 
large enough; then it would cost too much 
to have one made to order by the regular 
makers. Then, again, the mechanism for 
handling the straight-edge of such a length 
was rather weak, so I started in to do the 
next best thing, that is, devise one myself 
and have it made, which I did, and now 
having used it for about six months, it has 
answered my purpose so well that I thought 
perhaps others might find it convenient. 

I had a carpenter make the board 5 feet 
by 10 feet by 14 inches thick, jointed and 
glued, with two 2” by 6” battens, with slot- 
ted holes for screws screwed on the back. 
The back of the board is grooved with grooves 


6’ apart. The two trestles are of 3’x3’ 
spruce as is also the top rail. The rear posts 
stand vertically and the front ones at an 
angle of about 3 feet in 9 feet. The total 
height of frame is 10 feet, the length is 8 
feet 6 inches and the length of foot is 3 feet 
6inches. The straight-edge is of cherry 3''x 
5’ with the working edge chamfered down 
to 4’. The projecting pieces, two each at 
top and bottom, are of pine. Their ends 

















Fig. 1 


CuucK FOR TURNING 


are halved so as to have their faces come 
flush with the faces of the board. They 
are screwed to the back of the board. I got 
a piece of +%’’ shafting 10 feet 6 inches long, 
two journal boxes and two set-screw collars, 
also four hammock hooks, two small iron 
blocks large enough to take 4” rope, four 
sash pulleys, such as are made for flat sash 
cord, two pieces of }’’x14" flat iron and two 
pieces of }$" manilla rope about 7 feet long 





terial $''x}'’ with an edge on one leg doubled 
down so as to have two thicknesses of stock. 
I also made two double pulleys with flanges 
for the hubs of which I used the collars be- 
fore mentioned. The pulleys are made of 
No. 18 gauge galvanized iron. They have 
flanges which are 5’ in diameter. The pul- 
leys are 4” in diameter. 

You can see what I did with the shafting, 
two of the hammock hooks, the two blocks, 
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Fig. 2 


ECCENTRICS. 


and the rope. The other two hammock 
hooks I screwed fast to the back of the 
board about one-quarter of the width of the 
board from the top. To these I hooked the 
eyes of the ropes, and to the other end of 
the ropes I tied the cans, which I filled 
with sand till they balanced the board. 
After drilling screw holes through the two 
pieces of }''x14"' flat iron, I screwed them to 
the sides of the inclined legs of the trestles, 








DRAWING 


each. In one end of each piece of rope I 
spliced an eye, and the other end I moused, 
that is, tied a string around it, sailor fash- 
ion, to keep it from unraveling. I then 
made two cans of light sheet-iron 9” in 
diameter and 28" high with bails to them. 
Also after weighing the straight-edge I 
made two weights of solder. I made of 
sheet copper a trough the length of the 
straight-edge, two angles of the same ma- 
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letting them project about 8” past the face 
to form a track, and on the back of the 
board, near the top and bottom, I screwed 
two of the sash pulleys on each side to run 
on the tracks. . To each end of the board I 
fastened one of the copper angles with the 
double edge out, and to the back of the 
straight-edge secured a clip or guide to fit 
over the projecting legs of the angles to 
hold the straight-edge to the board. Also 





another clip with two slots in it about 7,” 
wide by 3” long and 4” apart, and on the 
front of the straight-edge near the bottom I 
fastened the copper trough. Then I cut 
from an old metallic tape line four pieces of 
sufficient length to take one turn around the 
flanged pulleys, and reach to the bottom of 
the board. I fastened one end of two of 
these pieces to a pulley by cutting a slot in 
the rim of the pulley, and pushing the 
bight of the tape through the slot, and put- 
ting a wire in the loop. The other ends 
were fastened, one to the straight-edge by 
tucking it through the slots in the clip 
before mentioned, and the other was fast- 
ened to the counter-weight made of solder. 
The other two pieces of tape I fastened in 
the same manner at the other end of the 
board. 

To the bottom of the board I fixed a 
stirrup as shown. To move the board down 
I put my foot on the stirrup and push; to 
raise it I take hold of the bottom and lift, 
and only have to exert force enough to 
overcome the friction of the working parts. 
The same with the straight-edge, and since 
the pulleys are fast to the shaft, if one is 
revolved the other will have to revolve, so 
you can see that itdoesn’t make any difference 
where you take hold of the straight-edge to 
move it up and down, it is bound to move 
parallel. In the trough I keep all my pen- 
cils, tools, thumb-tacks and rubber. The 
object of the projecting pieces at the top 
and bottom is to keep the straight-edge 
from falling back when it is necessary to 
move it up above or down below the board 
in order to leave the whole surface clear 
when pulling on paper the entire width of 
the board. 

If you have any use for a board like this, 
try it. 

It works like a charm. 


———_ oe 





The Tool-dresser. 





By B. F. SPALDING. 





I wish to say some things about black- 
smithing—trite to old shopmen, but proba- 
bly of interest to younger ones—not to col- 
lege students, but to the smutty genius who 
is glad of fifty cents a day, and the chance 
to learn an honorable trade. 

The position of the person whose business 
it is to do the forging and tempering of 
tools for a machine shop, is one of consider- 
able responsibility. The business is a spe- 
clalty in blacksmithing and requires pecul- 
iar training. Every shop has its  tool- 
dresser, and he has a good chance to learn 
human nature as developed in the shop. 

Where do all the tool-dressers come from? 
Some of them are country blacksmiths who 
have drifted into the towns and got into the 
shop; some have learned machine black- 
smithing and have finally settled down into 
this specialty, and some have never learned 
anything else except to work on tools; they 
learned as boys to fix drills first, and ambi- 
tiously acquired the art of fixing and mak- 
ing other tools, and after a while became 
recognized tool-dressers. They stopped at 
this stage and never went on to learn the 
further practice of blacksmithing, or they 
went on and came back to this part, liking 
it the best. But every tool-dresser sees 
days when he is entirely out of sorts with 
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his business and wishes he was almost any- 
thing else. 

If a blacksmith is not spoiled by working 
on iron until he gains a habit of heating his 
metal hotter than steel ought to be heated, 
a general experience on different kinds of 
work is of great utility to the tool-dresser. 
Some of the very best in the country have 
been originally carriage smiths. A great 
deal of the composition of a good steel 
workman must pre-exist in the man him- 
self; he must possess the fundamental qual- 
ities; experience can only give the skill. 
That is the reason why the excellence of a 
workman cannot be determined by his train- 
ing; there are excellent tool-dressers who 
have come into the trade in all the ways I 
have mentioned. 

Let it not be doubted that every black- 
smith knows how to work steel; he can heat 
it, and pound it, and harden it, and draw 
the color, and what else is there to do? 
These things comprehend all there is in the 
practice of steel working as far as fire and 
water are connected with the blacksmith. 
If he heats it right, pounds it with judg- 
ment, hardens it with care, and draws the 
temper to critical inspection tests, he has 
done all that any one can do to insure the 
best results. You might stand where you 
could observe all his movements and not no- 
tice but that he did all these things perfect- 
ly, and yet the result might not prove satis- 
factory. When you saw the piece was 
warped you might remember and say that 
‘the hammered on one side a little more 
than on the other” or that ‘‘he didn’t dip it 
into the water quite straight.” You may 
feel assured that the tool-dresser is quite 
accustomed to hearing remarks of this kind. 

It must not be expected that a man who 
is in a responsible position can always feel 
the responsibility of his position. Constant 
danger diminishes caution. But he should 
adopt the habit of always acting as though 
he felt it; he should be always careful. 
Sometimes, however, the very best will be 
surprised out of adopted habits, and some- 
times a matter is of more importance than 
appears on its face. If a man is going to 
use a tool, right in the shop, it will not be 
of such vital importance that it shall be 
well made as it would be if he was going to 
a distance to use it, for in the latter case 
it would be more difficult to have it re- 
paired. 

I saw a die-sinker once who had a hand- 
ful of nice chisels to harden; he had re- 
dressed them himself at the portable forge 
in the tool-room, refining them by blows 
growing. gradually lighter as the heat de- 
parted; then he let them cool off, rough 
ground them, and had taken them to the 
forge again when the tool-dresser came 
upon the scene. ‘‘Say,” said the die-sinker, 
“T wish you would harden these for me.” 
“Of course I will,” responded the obliging 
smith, and putting them into the fire he 
performed the operation with professional 
expedition. ‘‘There they are,” he said ina 
few moments, as he laid the last one on the 
forge and turned away. 

After he had gone the die-sinker looked 
them over critically, and then said in an 
apologetic manner, ‘‘That die steel is so 
hard that I guess I'll have to make some of 
these a little harder.” Then he went to 
work upon one, heated it very lightly, and 
hammered it over and cut off the point, and 
he did the same thing with each of them; 
then he reground them, and then slowly 
heating an inch or so of the points a little 
more than hot enough to flash gunpowder, 
he quenched them in water as far up as the 
glow extended. He did not allow much of 
the heat for drawing the temper to ‘‘run 
down,” but drew them by holding them 
over the fire. He left the color for about 
half aninch back of the red which just comes 
before the first blue. It took him a great 
deal longer to temper them than it did the 
tool-dresser, but I thought that if the tool- 
dresser had felt that his connection with 
those bits of steel was to continue until they 
were worn out, broken, orin any way needed 
repairs, he would, like the die-sinker, have 
spent a larger proportion of it in their 
preparation, so as to have more satisfac- 
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tion in working with them in the rest of 
it. When the tool-dresser has tempered a 
tool his work on it is done. As far as he is 
concerned the tool is finished. To him it is 
a thing to be worked upon, but to the man 
who is to use it, it is a thing to be worked 
with. As it is natural for men to slide their 
work out of their hands with all attainable 
facility and dispatch it requires a sternly 
set purpose to always bestow a proper de- 
gree of care upon the work of tempering. 
The temperer must have a very good un- 
derstanding and be sensitively conscious of 
the time, patience and painstaking skill, 
which are required to make a fine cutting 
tool, such, for example, as a model standard 
tap, in order to be alive to the responsibility 
he incurs when he takes it in hand to give 
it its prime value, which is its ability to cut 
its shape into the objects it has to form. He 
needs to identify himself, not only with the 
work which has been done upon the tool be- 
fore it comes to him, but also with the work 
which it is to do after it leaves him. He 
doesn’t want it to break in the first steel hole 
it enters, and have its splintered fragments 
damn him with their glitter, and he dreads 
to hear it shriek out of every long brass nut 
it may be forced into: ‘‘Tom Jones hard- 
ened me! Tom Jones tempered me!! Tom 
Jones murdered me!!!” He must get it 
neither too hard nor too soft. 

The apprentice whose foreman gives him 
the opportunity to learn tool-dressing 
should appreciate the favor. Even though 
he may not pursue it as a business he will 
always find it to be of great advantage to 
have an acquaintance with machinists’ 
tools, and an insight into the work they 
are designed to perform. When a young 
man is thus singled out for a responsible 
position it implies that he has manifested 
some degree of fitness for it, which the fore- 
man has noticed, and to have his qualities 
so recognized is something which may prop- 
erly gratify a young man who desires to 
rise in his vocation and to be well paid for 
the time he spends in its practice. 

As the position of the tool-dresser is of 
considerable responsibility, as his skill af- 
fects the figures which represent profit and 
loss as much, perhaps more, than that of 
any other workman in the establishment, 
the wages he receives are usually in accord- 
ance, and such as will compensate the 
more intelligent class of mechanics, not too 
much, that wouldn’t do; we only keep 
horses in good condition, it is another kind 
of animal that we fatten. The pay is not 
given altogether for what the man does, but 
partly for what he knows. He may not 
work any harder than the man who is 
straightening iron next to him, but he must 
be paid more, even when he is straightening 
iron, for he knows not only how to do that 
kind of work, but also other things which 
have to be done, and which require a higher 
class of skill. If these other things were 
not to be done, if there was nothing to do 
but to straighten iron, his knowledge of 
steel working would cut no figure, and he 
would only be paid in proportion to his 
skill as a straightener of iron. 

Something may be said in regard to the 
manual dexterity which is required to dress 
tools; good, smooth forging is of prime 
importance. It is an old Scotch saying 
about this matter and worthy of all accept- 
ance that, ‘‘ Filing gaes weel where filing 
should be, but gin it ought to be smidded, it’s 
abominable.” The workman’s deftness of 
hand receives too little attention in the 
efforts which are exerted to make brainy 
mechanics. An anecdote about Ruskin con- 
veys the ideas of a good thinker about this 
matter. He hired a Scotch mason to do 
some little job in his garden, and many 
wrangles they had over the best methods of 
doing various things, Ruskin contending 
that the author of ‘‘Stones of Venice” 
should be allowed to know how the little 
building they were working on ought to 
be made, and the mason stubbornly holding 
out, and having his own way. One day 
the mason wanted some money, and after 
giving it to him, Ruskin handed him a 
receipt to sign. The man was confused, 
hesitated, and at last confessed that he 


could not write. This delighted Ruskin, 
who at once cried out, “ Ah! now I know 
why you are such a thoroughly good me- 
chanic.” If the great art-critic had been 
consistent, he would never have undertaken 
to dictate to an ignorant machanic the way 
in which he should do his work. I remember 
that when I was a young man, and went to 
George Yale, foreman blacksmith at Sharp’s 
Rifle factory, Hartford, for a job, George 
asked a friend of mine if I knew anything 
about blacksmithing. I did not feel at all 
flattered by my friend’s reply, he said, 
‘* He don’t know anything else!” Probably 
Yale’s views agreed with Ruskin’s for I 
got the job. 

The mere manual skill which is required 
to give shape to lathe tools, planer tools, 
drills or chisels is something which can be 
acquired in a very short time by any one 
who, like a carpenter, cordwainer, or black- 
smith, has become by practice so used to 
handling a hammer that he can set his blows 
just where he intends to. The amount of 
practice which is required by some people to 
learn to strike true, and make a smooth sur- 
face, is much greater than with others. 
Some will never learn to strike true, while 
others do it naturally; the same as one boy 
will throw stones at a mark with a much 
better aim than others. One man screws 
his rifle in a vise to take aim, and another 
shoots as straight off-hand. That is science 
against skill, and skill gets there first. If 
the tool-dresser has not the skill to handle 
his hammer, he can use the set-hammer and 
the flatter; that may be science; but when 
he and his helper strike direct on the hot 
metal, and it comes to shape smoothly be- 
neath their blows, that is skill, and the steel 
is the better for the exercise of it. This 
is the first thing the tool-dresser should 
acquire. 

When I first went into the blacksmith 
shop to serve my time the boss held a bar of 
4'’x3" cold blister steel on an anvil for me 
to strike on, with a long handled 10-pound 
sledge, first ‘‘uphand” afew blows on the 
flat side, until my uneasiness, tremor, and 
the sense that all the hands in the shop were 
looking at me (stage-fright) had been over- 
come so that I could hit the steel somewhere 
near the center; then he turned it up on 
the edge, and I—I was staggered, I didn’t 
think I could hit that—it was too thin! I 
hesitated a moment, and then let her go, 
and scored a hit. He practiced me for a 
spell in this way, turning the bar so that I 
struck sometimes on the flat, sometimes on 
the edge—and occasionall; on the anvil— 
until I was tired, but had gained some con- 
fidence. Some time afterwards he put me 
through the same exercise, but had me 
‘‘swing over” instead of striking ‘‘up- 
hand.” He repeated these lessons until I 
could strike where I was directed to. He 
did not let me strike for the other black- 
smiths until he had trained me himself. 

After I had got to be a blacksmith my- 
self, I always had objections to having 
green helpers strike for me, because, for 
persons of honorable intentions, they are 
certainly very dangerous. They are liable 
not only to dig holes with their sledges into 
hot iron, which can be prevented by inter- 
posing a flatter, but they knock pieces out 
of the flatter and other tools, as well as out 
of the anvil, which fly promiscuously about 
with the velocity of rifle balls. The fact is 
recognized among blacksmiths that skillful 
helpers are just as much entitled to be con- 
sidered good workmen as the men that stand 
on the other side of the anvil. 

Apprentices should not feel that they are 
not in a position to learn while they are 
kept at helping. They should not have 
suspicions that they are being held back, 
but they should exert themselves to excel in 
striking, for that is the pith of the trade. 
When I see a blacksmith who handles a 
sledge awkwardly, I look upon him as a 
sailor looks at a captain who has ‘‘crawled 
in at the cabin window,” and think that he 
had better go back and learn the A BC of 
his trade. 

The apprentice should take pride in hav- 
ing the heads of the tools he strikes on batter 
down evenly, and not get lopsided, because 


DECEMBER 21, 1893 








































































his blows have not been level. If he is not 
tall enough to reach well up on top of the 
tools, let him get a platform to stand on, if 
the blacksmith will not tip his anvil for- 
ward enough to answer the same purpose. 
If an apprentice can strike true with a hand 
hammer, he can be taught in half an hour 
of personal instruction to make almost any of 
the common tools used in the machine shop; 
a carpenter who has never seen the inside of 
a blacksmith shop can be taught as quickly, 
but this is not the best way to learn the 
blacksmith’s art, any more than the best 
way to learn to sing is to commence by 
warbling asong. If you propose to teach 
an apt boy to interpret the works of the 
great masters on the violin, you must not 
fiddle the tune in his hearing, or he will 
play it off-hand ‘‘by ear”; and written 
music will always look to him like a mob 
of contrabands scrabbling over a five-rail 
fence. It is not the jigs he fiddles, but the 
exercises he practices, that will make him a 
Paganini. With the singer it is probably 
not the particular song, but the best method 
of vocalizing which she must acquire. That, 
I suppose; this, I know: That with the 
tool-dresser it is not the learning to shape 
steel in one, or two, or half a dozen certain 
forms which will make him a good work- 
man, but it is the skill which is gained by 
general practice, and the knowledge which 
is acquired by wide and varied experience. 

It is undoubtedly a great help to a good 
apprentice to be taught how to make some 
shapes of tools from time to time ; it stimu- 
lates, encourages, and gives him a zest for 
the business, which leads him to watch 
more closely the blacksmith he helps, for 
the purpose of learning what steps he takes 
in forging different articles, how he goes 
about them, and why he takes them in just 
such a sequence. As his term of helping is 
lengthened out, and he is only occasionally 
given a chance to work at the fire, he is 
having a chance to help more different 
workmen, and if he is encouraged to try 
and learn their wavs. he will become ac- 
quainted with a greater variety of methdas 
of doing work, and increase the stock of 
resources he is laying up for his future use. 
This is better for him than to learn todoa 
certain thing, and give hima fire at once, 
and let him work at it, even if it is such a 
thing as he can work on “by the piece,” 
and make treble his ordinary wages. He 
should not waste the valuable time of his 
youth in making a little money, for he can 
use it to acquire knowledge and skill, and 
thus lay broad and deep the foundations of 
future success. Money and property one 
may sometimes lose, but habituated manual 
dexterity, never. The muscles once trained 
to move in a certain manner without special 
volition, retain through life the impression 
they have received; he who could skate 
when he was a boy, can skate when he is a 
man, 

———_->o—__—__ 


Besides his fondness for rare books and 
fine old prints, Clarence 8. Bement, of the 
firm of Bement, Miles & Co., has a deep 
love for the science of mineralogy. His 
collection of minerals is second to but one 
in all the world—that of the British 
Museum ; and there are a number of speci- 
mens among his treasures which even that 
anciently founded and extremely wealthy 
institution does not possess. One who un- 
derstands pretty well the value of such a 
collection has declared that Mr. Bement’s 
museum is worth fully half a million dol- 
lars. Mr. Bement’s expenditures for rare 
specimens and fine collections have aggre- 
gated up in the hundreds of thousands of 
dollars, One grand room, resembling a 
spacious museum liall, has been fitted up in 
his residence with innumerable high cabi- 
nets crowded with specimens. Three of the 
drawers alone would make any man—even 
one who is not a mineral collector—happy, 
for they contain big nuggets of gold. There 
are other drawers full of uncut stones, treas- 
ures in themselves.— Philadelphia Record. 


————-2-—_. 


It is said that a thimble will hold over 
100,000 of: the smallest screws made. 
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“The Engineer” and the Buckeye En- 
gine at Chicago. 


In our issue of October 12th we referred 
to the blunderings of the ‘‘ Special Commis- 
sioner” of Zhe Engineer (London) in his 
rather evident effort to discredit the Buck- 
eye engine at Chicago. In a recent issue, 
The Engineer publishes the following letter 
from the Buckeye Company, with the 
appended explanation: 


THE BUCKEYE ENGINE. 

Srr:—Our attention has been recently 
called to the article in your issue of Septem- 
ber 22d, explaining and illustrating our 
1,250 horse-power triple expansion engine at 
the World’s Exposition at Chicago. While 
we are pleased at the amount of space you 
have seen fit to give the matter, we regret 
very much that the writer of it did not take 
the trouble to familiarize himself with the 
facts before attempting to instruct others in 
the details of our methods of construction. 

Among other features of our exhibit was 
a small engine made ‘“‘ sectional” by cutting 
through the cylinder and valves horizon- 
tally, showing the internal construction of 
the valves, piston, etc. This was driven by 
means of asmall electric motor at a very 
slow speed—about eight revolutions per 
minute—to show the actual operation of the 
valves relative to each other and to the pis- 
ton. The governor was made easily ad- 
justable by hand to change the point of cut- 
off to any desired extent. This proved to 
be an extremely interesting and instructive 
exhibit to all persons interested in steam en- 
gineering, and was continually surrounded 
by an appreciative crowd of visitors, most 
of whom could doubtless learn more ina 
few minutes from this object lesson than 
they could ever derive from a geometric 
demonstration. We are very sorry that 
your correspondent did not become one of 
this gathering of students for a few mo 
ments, he would thereby most certainly 
have saved you from the error of publish- 
ing the following statement: ‘‘ The Buck- 
eye Engine Company affirms that because 
the pin / has its bearing in the rocker arm 
A, and has therefore a motion identical with 
that of the main valve, except that it is 
upon a smaller scale, and because the gov 
ernor eccentric has a constant throw, there 
fore the cut off valve has a constant travel 
over its seat on the main valve, 7. ¢., rela- 
tively to the main valve. This is a curious 
miseoncention ” 

The attempt at a demonstration follow 
ing this is so grievously bad, that we drop 
it with the remark that the author has 
become confused between the motion of 
the cut off valve relative to its seat on 
the main valve, and the motion of the 
same relative to the cylinder or any sta- 
tionary point, and yet has not correctly 
described the latter relation. The fact is 
that the movements produced by means 
of the compound rocker arm are the same 
ag would be produced directly by two 
eccentrics, one—the governor eccentric— 
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adjustable about the other—the main ec- 
centric. Referring to the figure, let the cir- 
cle B be the circular path of the center of 
the main eccentric, and for the moment con- 
sider its center to be at ». Let e¢ > be 
the eccentricity of the cut off eccentric, 
und # the circle described by the center of 
this eccentric if it were adjustable about 
the center of the main eccentric instead 
of about the center of the shaft. Then 
the point e being moved to other positions, 
ise!, e®, the lines ¢! 0, ¢? 0, etc., are the 
half distances moved through by the cut-off 
valve relative to any stavionary point, but 
the radius e } is the half distance moved 
through by the cut-off valve relative to the 
main valve at all times. The fact that this 
arrangement of eccentrics connected direct 
to the valve is the equivalent of the arrange- 
entin our engines when connected through 
the compound rocker arm, we merely state 
ithout demonstration. It will require no 
demonstration to those familiar with geom- 
etry, nor to others familiar only with our 
engine. We have built these engines for 
some twenty years past, and the geometry 
their valve movement has been taught 
in all the technical schools of this country, 
and written about by professors in their 
\ext-books for a number of years. There is 
lenty of opportunity for your correspond- 
ent to inform himself. 
Your article also says that ‘‘ the company 
States that the engine uses from 234 lbs. to 
59 lbs. of water per indicated horse-power 
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per hour. We congratulate them in that 
the water consumption sometimes goes half 
a pound below twenty four.” This state- 
ment nas been referred to, in what seems to 
us appropriate language, in an editorial of 
the AMERICAN Macuinist, of New York. We 
wish to add that your writer evidently refers 
to a paragraph in our catalogue No. 1 on 
simple engines, in which we make a state- 
ment as to the actual water rate of our 
simple non-condensing engines, from the 
largest to the smallest sizes. 

Without a shadow of reason he has applied 
this statement to our 1,250 horse power triple- 
expansion condensing engine. He should 
have borne in mind that compounding, 
multi-compounding, and condensing are 
made use of by builders of engines to im- 
prove economy in use of steam. If he had 


interviewed our representatives in Chicago 
in regard to the matter, they would have 
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told him, as we do now, that we claim for 
the engine as good economy as can be ob- 
tained by any other unjacketed, triple ex- 
pansion engine, of equal power and equal 
initial pressure, of whatever type, and built 
in whatever country. 

Various other statements appear in the 
writing, made ina spirit of captious criti- 
cism, and based on a misunderstanding of 
facts, which we will not reply to further. 
We hope you will see fit to accord us the 
courtesy of giving our remarks as great 
publicity as you have those containing the 
errors which we have pointed out. 

BUCKEYE ENGINE Co, 
(Per A. K. M) 

[On receipt of the above letter we handed 
it to our Special Commissioner. He has 
referred to the article in question, which he 
had not previously seen in print. There 
are, he says, misprints in the descriptions 
of the valve diagram, and in the diagram 
itself, due to the impossibility of submitting 
proofs to him before publication. ‘‘ Some 
point” is printed for ‘same point,” and in 
the diagram /7, /, 7, appears instead of 
€, €, €y. This, of course, affects the in- 
telligibility of the paragraph; but, beyond 
this, our Commissioner has to acknowledge 
that he fell into error, and that the Buckeye 
Engine Company’s statement as regards the 
constancy of the travel of the cut-off valve 
over its seat on the main valve is correct. 
The point is not an important one, and was 
not indicated in the article objected to as 
one of any importance. The writer, how 
ever, much regrets that he should have 
made this slip, which would assuredly have 
been recognized and corrected if he had 
had opportunity to read proofs before pub 
lication. His object and desire at Chicago 
was to give the fullest credit for all points 
of novelty and excellence which he discov- 
ered in the American engines exhibited, 
and he believes that he has done so to the 
best of his ability. As regards the con- 
sumption of water, the information given 
was supplied by the engine makers’ own 
representative.—Eb. E | 
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The interdependence of various industries 
is rather clearly set forth in the statement 
that at one time during the recent coal strike 
in Britain nine tenths of the working peo- 
ple in Sheffield were out of employment. 
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Tne Ashley Duplex Water Gauge. 


We illustrate herewith an improvement in 
water gauges, which is designed to add 
materially to their reliability without much 
increasing their expense, nor the number of 
holes to be tapped into the boiler. 

It is well known that one of the principal 
difficulties in the use of the ordinary gauge 
glass arises from the fact that impurities 
contained in the water gradually deposit, 
and obstruct the passages to the glass, usu- 
ally at the bottom, and cause the glass to 
indicate a false water line, usually too high, 
which, of course, causes danger of burning 
and rupture of the boiler. 

To overcome this difficulty it has been 
the practice in many cases to put in two 


B\ water glasses side by side, the idea being 


;that it is altogether unlikely that both of 
them will become deranged at the same time 
in such a way as to show the same false 
level, while if both are clear and in good 
working order, they will both show the 
same, and that the true water level. 


GAUGE, 

The main objection to this arrangement is 
in the extra openings to the boiler, a diffi- 
culty which is overcome by the duplex glass 
shown. In this there are two glasses, 
mounted, as shown, in a single pair of fit- 
tings, there being in these fittings a partition, 
as shown in the partial sectional view, which 
partition runs all the way through the head 
to the extreme end of the threaded portion 
within the boiler, and thus makes two com- 
plete and separate passages in each head- 
one for each glass, and gives each its own 
separate communication with the boiler, the 
same as though tapped in at different points, 
the passages being at all points larger than 
the valve openings, which are apt to stop up 
first. 

Arranged in this way the glasses are sure 
to be placed at the same level in the boiler, 
and are close enough for ready comparison 
of the water levels, and if at any time a 
difference in the two lines should appear, 
as is the case in the engraving, it then be- 
comes certain that something is wrong with 
one or the other—presumably with the one 
showing the highest level, and they should 
be blown out until by repeated trials they 
indicate the same level. 

The fittings are made in two sizes (4'’ and 
4'') by Frank M. Ashley, 136 Liberty street, 
New York City. 
aS 


Diploma Machinery. 

Only a few days ago we asked which of 
the great Rand Gold Mining Companies was 
destined to be the possessor of the Ingersoll- 
Sergeant rock drill plant which was awarded 
the highest honors at the Chicago Exhibi- 
tion. The plant was not fated to go a-beg- 
ging, for the Crown Reef Company have 
ordered it to be delivered to them within the 
shortest possible time, and Messrs. Manion 
& Harlow have been exchanging cable- 
grams about it with their principals during 
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the last day or two, with the result that the 
whole machinery will be on board a special 
steamer on Monday next. It speaks volumes 
of the position of these gold-fields that what 
is probably the finest rock-drill plant ever 
exhibited should be sent upon its way here 
within a few days after the jury had passed 
their verdict upon it. The people in the 
States have heard a good many tall stories, 
no doubt, about the greatness of the Wit- 
watersrand, but the fact that we are order- 
ing their best gold medal exhibition machi- 
nery is an object lesson that :‘\ould make a 
Strong impression on the ‘* Amuricans.” 
The plant is a cross compound one, having 
a high pressure steam cylinder of 18-inch 
bore, a low pressure one of 34-inch bore, and 
a 42-inch stroke. There are two latest im- 
proved Ingersoll Sergeant piston inlet air 
cylinders, both with an 18}-inch bore and 
42-inch stroke. The engine will be supplied 
with a surface condenser, with air and cir- 
culating pumps of the best type. The 
foundations will be proceeded with imme- 
diately, for Mr. Webber, the manager at the 
Crown Reef, does not mean to have a 
moment’s delay in the erecting of the plant 
when it arrives. It will be put up by Mr. 
Blanton, anlengineer from the States, and 
he is going to_do all he can to have it run- 
ning by the 1st of February, bar accidents. 
With this 25 drill plant the Crown Reef 
people should walk through the lower levels 
at asmart pace, for gold medal machinery 
should do gold medal work. The Rietfon- 
tein drill plant, by the way, is going well, 
Mr. Brisben says. He is quite satisfied that 
it may be left alone, and has come into town 
preparatory to going out to superintend 
operations at the Van Ryn and Ginsberg.— 
The Star (Johannesburg, South African Re- 
public). 
> — 
The Standard System, 


By... Dp: 


STAFFORD. 

The standard system of measurements, as 
adopted years ago, whereby the decimal 
figures are made a basis and the ,{; of an inch 
which seemed so small to the average ma- 
chinist reduced to a thousandth part of an 
inch, is to day fully appreciated by those 
who are wise enough to adopt it, inasmuch 
as it insures the interchangeability of parts 
with exactness, and by the use of gauges, 
fixtures, jigs, test pieces, etc., in the con- 
struction of such, forms the most economic 
system to day if thoroughly adhered to of 
manufacturing machinery. 

The cut and try system (as I call it) of 
manufacturing is far from being extinct, 
however. One has but to journey through 
the numerous shops and he will be sur- 
prised at the large number that still run on 
this basis. While it reflects no discredit as 
to the quality of their production, it isa 
poor incentive to the welfare of the future 
machinist, as also to the advancement of a 
universal system of construction. 

The last ten years mark an era in the his 
tory of mechanical products that is remark- 
able, when we consider that in that period 
some of the most notable productions and 
radical changes have been made and uni 
versally adopted. 

The electrical transmitting, lighting and 
motive system has been introduced through- 
out the world to such an extent that it 
is stupendous when we consider the short 
time in which these developments have been 
made and brought to a standard of practi 
cal efficiency and economic manufacture. 

Type-writing, type setting and cash-reg 
istering machines, although conceived years 
ago, were never properly recognized until 
within a few years when the demand was so 
great that it seemed as though the produc- 
tion could not keep pace with it. These 
machines to day are the embodiment of sim- 
plicity, skill and accuracy, both in design 
and workmanship, which shows a marked 
advance in the system of manufacturing. 
Some of these inventions were conceived 
and experimentally exhibited years before, 
but their merits as to practical value and 
universal adoption were of late decision. 


Their conception alone created in other 
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channels like improvements 
-changes in the commercial interests of the 
country. 

To further the advance of these marked 
improvements and get them into practical 
operation in the market, the machine tool 
shops have been taxed to their utmost ca- 
pacity, not only furnishing machinery and 
tools but skilled mechanics acquainted with 
the manufacture of such, and the fact of 
manufacturing them low enough to insure 
universal use, at the same time maintaining 
exactness and superior quality, resulted in 
the adoption of the standard system 


and radical 


throughout. 

There are various other machines, too 
numerous to mention, built upon the same 
system, where parts measure and are regu- 
larly duplicated into ten-thousandths, In 
the manufacture of spinning spindles and 
parts for cotton machinery, I have found 
the limit to not exceed .001 of an inch ina 
production of 2,000 a day. Fine as it is for 
this class of machinery, it has proved more 
economical in adopting it as such than to 
manufacture on old methods. Buta system 
of this nature cannot be rightly developed 
without the co-operation of the machinist 
Methods of doing work necessarily change 
in the advent of improved tools. A spring 
caliper cuts no figure with a micrometer in 
measuring to a nicety any more than a two- 
foot rule does with a fine scale. It is a 
matter of guess-work over a certainty of ex- 
actness that has to be erased throughout the 
shop before the system can be rightly es- 
tablished. 

The perfection of the small micrometers, 
together with the exactness of other small 
tools manufactured, has been instrumental 
in establishing the system in the hands of 
the workman in general. Standard plugs, 
gauges, and fine verniers, etc., are necessary 
adjuncts to a tool-room, but too expensive 
for the craft in general toown. But as the 
cost of the micrometer has been within 
reach of all, its use has always proved a 
good investment to those willing to co- 
operate. 

In my experience I have hired tool- 
makers, or men who claimed they were 
such, and when presented with a drawing 
in decimals, not only were at a loss for tools 
to measure, but were entirely ignorant as to 
its meaning. One would naturally think a 
person that had worked fifteen years at the 
trade, and had built everything from a gun- 
boat to a watch pivot, would somewhere in 
his journey strike a shop where the system 
was used. It was but a short time ago I 
found the individual, and on reflection came 
to the conclusion that this world was large 
after all, though some of us think differ- 
ently in the line of progress. 

Manufacturing concerns outside of the 
machine tool industry would naturally look 
to such for indications of its use, both in 
the tools manufactured and skill employed, 
and while a good many of the tool shops 
recognize the system, there are a greater 
number that still cut and try; but for the 
future welfare of this particular branch, 
and as a requisite for skilled and advanced 
machinists, I hope it will be more univer- 
sally adopted. 

Worcester, Mass. 

—-— - 





As of possible interest to ‘‘R. &S.,” whoask 
in our issue of December 7th for information 
as to machinery for weaving wire, Edmund 
Morris, whose address is care of Vreeland 
Hotel, Michigan City, Ind., writes us that 
he has had experience in building and run- 
ning such machinery and is acquainted with 
the present state of the art. Benjamin 
Scarles, 181 Sterling street, Clinton, Mass., 
also writes us that he has begun the manu- 
facture of such machinery for the market. 


—-_ —— 





Mr. George Richards, mechanical and 
consulting engineer, well known to many 
Americans, and who for twenty years has 
been engaged in business in England, pro- 
poses to add to his business that of arrang- 
ing for the introduction of American patents, 
inventions and patented articles in England. 
Mr. Richards’ extensive acquaintance with 
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English manufacturers and purchasers, and 
with English business methods cannot fail 
to be of great advantage in this field. His 
address is Suffolk House, Laurence Poun- 
terey Hill, London. 
sy a 
Referring to inquiries in our Question and 
Answer column not long since, George De 
Laval, care of the Knowles Pump Works, 
Warren, Mass., a relative of the inventor, 
volunteers to give any information required 
in regard to the De Laval steam turbine. 
a ae 


Machine Shop Milling Practice—II. 





3y Horace L. ARNOLD. 





The cutter mak, a mark made in almost 
all milled w:.« by each complete turn of 
the cutters, forms a very curious subject of 
study, and in some cases this mark is of 
such a form as would seem absolutely im- 
possible to produce with the means which 
are seen to makeit. For example, Fig. 5 is 
a sketch of three gang mills cutting the 
spindle-box seat in 
a lathe head stock; 
the mills are work- 
ing simultaneously 
on five surfaces; on 
the surfaces marked 
NV there werealmost 
no cutter marks; on 
the surfaces marked 
M there was a very 
evident cutter 
mark, and what 
seems not only in- 
credible but actual- 
ly impossible, in the plan view the cutter 
marks were curved on the side C and 
straight on the side B. Here, then, in 
this small example of cuts, made all at 
once with an assemblage of cutters on 
a single arbor all working at the same time 
on the same piece, are the most surprisingly 
different surfaces resulting. These three 
mills were all cut spiral, and set with the 
teeth staggered on the arbor, so that each 
tooth had, it might be said, atime of its own 
on the work; but why no cutter mark at J, 
why curved at (, why straight at S? 

This cutter mark is not very deep; marks 
that were very perceptible and looked deep, 
disappeared under one cut of the emery 
wheel in the grinding machine and under a 
very light cut at that, and where the mark 
was plainly noticeable it seemed to have 
very little actual depth. In the example 
shown in Fig. 5, however, the marks were 
of perceptible depth when the finger nail 
was passed over the surface. I also noticed 
on steel surfaces patches of marks, the sur- 
face on each side being smooth and bright, 
but these patches came in the same place in 
each piece of the lot. 

The end milling machine, Fig. 6, is in the 
general form of a shaper, the work being 
held in a vise on the shaper knee as usual, 
and the end mill .V being carried at the low- 
er end of a vertical spindle in the front end 
of the ram, driven by means not shown, the 
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ram having an outward feed motion. This 
is considered a very valuable form of the 
machine shop milling machine at Pratt & 
Whitney’s. It is a simple and comparative- 
ly cheap tool, very convenient and quickly 
handled, and especially adapted to that 
large class of small pieces which require a 


flat cut on one side as an only, or the first, 
finishing operation. 

This milling machine was using an insert- 
ed tooth-mill with taper pin keys, as will be 
shown in detail of mills 4} diameter, 20 
teeth, 60 revolutions per minute, with a 
feed of 2’ per minute, giving the following 
figures: 

Feed per tooth, 0.0016 inch. 
Speed per minute, 66 feet. 

All surfaces finished on the shaper mill- 
ing machine may, of course, be expected to 
be hollow in both directions or ‘‘dishing.” 
If the mill spindle is not mathematically at 
right angles to the line of ram travel, then 
the cut ‘must be hollow when tried across 
the line of ram travel; if the weight of the 
free end of the ram does not balance the re- 
sistance of the cut, then because the ram is 
constantly less and less perfectly supported 
as it advances outwardly over the work, the 
cut will be a hollow curve in the line of ram 
advance; if, however, the weight of the free 
end of the ram is greater than the resist- 
ance of the cut, then the end of the ram 
would drop as it was less supported in its 
outward travel, and the work would show a 
convex curve in the line of ram travel. I 
tried several pieces 23'' wide by 54” long 
milled on this machine the long way with 
the ram feed, on the surface plate and with 
a straight-edge and found them uniformly 
very perceptibly hollow crosswise and very 
slightly hollow lengthwise, indicating that 
the mill spindle was not exactly at right 
angles to the line of ram travel, and that the 
weight of the free end of the ram very near- 
ly exactly balanced the resistance of the 
mill cut on this width of surface. As will 
be noted the surface speed of the mill was 
extremely high, 66 feet per minute on dry 
cast iron; the cut was light, only about ,’’in 
depth, and the number of cuts per inch was 
very great, 600. That is, if every tooth of 
this mill made the same cut, then each chip 
measured, in its greatest section, ,,'' high 
by sd, Of an inchin thickness. As might be 
supposed with such slight rigidity of mill 
support and large factor of work stability 
the cutter mark was slight, and as the cut- 
ter made 30 revolutions to the inch, the 
marks had so little width as to be unnotice- 
able. The shaper mill spindle was short, 
thus enabling the insides of such pieces as 
lathe heads to be milled on it one face at a 
time with a small end mill; this work would 
require a very much larger mill if made the 
other way with aside cut. 

An adjoining job was that of the small 
and medium lathe heads and the lathe spin- 
dle boxes, three milling machines run by 
one hand. One lot of 52 regular Pratt & 
Whitney engine lathe heads, 13” swing, had 
just been put through these milling ma- 
chines in 39 hours, each head having five 
large cuts on it. Last year there were 1,700 
pairs of lathe spindle boxes milled on this 
job, ranging from 6’ square to 1}” square 
where they fit into the lathe head-stocks. 
These boxes were an admirable job, the 
junction of separate cuts in the same plane 
being absolutely perfect; the two halves ofa 
pair of boxes are associated and numbered 
after the first cut is made, and they are 
operated on in pairs thereafter and are per- 
fect mates, and also close driving fits in the 
lathe heads to which they belong; this whole 
job of lathe heads and boxes being done 
with a perfection and small labor expendi- 
ture which were surprising even to one 
familiar with the powers of the milling ma- 
chine. 

At the time I saw this job one of the ma- 
chines (Pratt & Whitney No. 4 power milling 
machine) was finishing milling machine 
spindle box caps, sections shown in Fig. 7, 
with a gang of mills running 45 revolutions 
per minute; the larger of these mills was 
3’ diameter and had 25 teeth, and the feed 
was 6” per minute, giving the following 
figures : 

Speed over 35 feet per minute. 
Feed per tooth, 0.0053". 
Cuts per inch, 187}. 

As is well known, Pratt & Whitney have 
put out machines in which circular work, or 
lathe work, was done with mills instead of 
lathe tools, and two examples of this work 
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were in process of execution while I was at 
their shops. One of these was milling the 
rims of lathe change gear blanks; these 
blanks were bored and reamed, and the hubs 
faced off on the sides before they came to 
the rim milling machine—‘‘ circular milling 
machine,” as designated by Pratt & Whit- 
ney. The rims are of section shown in Fig. 
8, and are finished at one cut with a gang 
of 3 mills, 18 teeth in small mill, and 20 
teeth in large mills, 52 revolutions per min- 
ute, feed 2” per minute, if the iron is hard, 
and 3” if it is soft; giving these figures, 
with 2” feed: 

Large mills feed per tooth 0.0019”. 

Small mill feed per tooth 0 0021’. 

Cuts per inch, large mills, 520. 

Cuts per inch, small mill, 468. 

At 3” feed per minute: 

Feed per tooth, large mill, 0.003” nearly. 

Feed per tooth, small mill, 0.0032”. 

Cuts per inch, large mills, 337. 

Cuts per inch, small mills, 312. 

The work was done rapidly, and was 
extremely good, the sizes being, of course, 
exact, as was also the location of the rim 
with respect to the hub faces. One hand 
ran two of these machines, and the change 
wheels were made on a modified pillar ma. 
chine, Brown & Sharpe index machine 
style; the other was a much larger and 
heavier machine, and was milling the face 
and flanges of a double-flanged pulley (sec- 
tion shown in Fig. 9), the flanges being 
milled outside and inside, with a gang of 
five mills, 28 teeth in the largest, and 22 
teeth in the middle size, 33’ and 23’ diam- 
eter respectively, running 52 revolutions, 
with a feed of 2’ per minute, giving these 
figures. 

For the largest mills, surface speed 51 
feet per minute, 

Feed per tooth, 0.0014”. 
Cuts per inch, 728. 
For the middle size mills, surface speed 
37 feet per minute, 
Feed per tooth, 0.00175". 
Cuts per inch, 572. 
It will be observed that in ti: iwevcha 


wo 


on the circular milling machines, which 








Fig.9 


were steady work, and in both of which the 
production was very much more rapid than 
could be produced with single tooth tools, 
there was a wide variation in what would 
seem to be essential features of action. Work 
of mills in circle milling machines, two ex- 
amples. 


FEEDS PER TOOTH. CUTS PER INCH, 


0.00192 2¢ 
0 0021 458 
0.003 337 
0 0032 812 
0.00141 72) 
0 00175 572 


The feeds per tooth range from 0.00141” 
to 0.003", and the cuts per inch, from 312 to 
728. In explanation of want of uniform 
practice, it may be noted that the require- 
ments of the largest mills in a gang are 
imperative ; the surface speed and feed per 
tooth cannot exceed certain limits; this 
makes the large mills fast, and the small 
mills in the same gang slow, and gives a 
small feed per tooth to the large mills which 
have the more teeth, and a large feed per 
tooth to the smaller mills which have fewer 
teeth. The labor charge for work performed 
on the circle milling machine drops in cost 
per inch of finished work in proportion to 
the number of machines tended by one 
hand. Itis only a moment’s work to take 
one wheel out of the machine and put an- 


QD —= eo, — Fe ) 35 St CO 


£ 















DecemsBer 21, 1893 


other in, and one hand could easily run five 
or six of these machines, and in such case 
the labor charge for surface finished would 
fall to very low figures. Besides low labor 
cost the work produced by the circle milling 
machine has the vast advantage of a certain 
location of the rim and all its parts with 
relation to the hub faces. Thus in bevel or 
worm gear blanks, the hub faces and pitch 
cones, or worm shaft centers, are all re- 
spectively exactly alike, while with the 
very best work from the common lathe 
there are small differences in relative hub 
and rim positions, which make it needful to 
fit each bevel or worm gear to place by 
facing off the hubs, which are left full for 
that purpose; once given a correct model, 
and the circle milling machine produces 
work which will assemble without this spe- 
cial fitting of each wheel to its own place. 
It is clear that for interchangeable wheel 
work the circle milling machine is a very 
valuable tool, and one destined to have great 


use. 
————_+ 


A Planimeter Improvement—Alaminum 
Bronze. 





Just after the close of the sessions of the 
A.S. M.E., on Friday, the 8th inst., and 
before the members left the hall, two mat- 
ters of interest were presented, which, not 
being upon the official programme, could 
not be presented during the regular meeting, 
though, so far as we can see, there could be 
no other reason. 

One of these was an improvement in the 
planimeter, devised by Prof. D 8. Jacobus, 
one of the improved instruments being ex. 
hibited by him. The improvement consists 
in doing away with the point for tracing the 
lines of a diagram, and substituting for it a 
small circular frame of brass, adapted to re- 
ceive a small plain glass disk (about 4 inch 
diameter), which glass is so placed as to lie 
flat upon the paper or diagram to be meas- 
ured. On the lower surface of this glass are 
two straight lines, drawn with a diamond, 
and crossing each other at right angles in 
the center. This point of intersection of the 
two lines is then the point which is drawn 
along the lines of the diagram, instead of the 
usual tracing point. 

Any one who has had much todo with 
working up cards by the planimeter will 
readily see the advantages of this plan. 
The lines can be seen much more clearly 
and easily because no shadow is cast upon 
them and the light is always the same 
upon all parts of the card. The eye can 
be placed directly above the line being 
traced no matter from which direction the 
light comes, and finally, what is in some 
cases most important of all, the card is not 
grooved, marked or changed in the least, or 
in any way, so that the trouble arising from 
successive men following grooves made in 
the diagram by other men is avoided, and 
in fact it is impossible to tell whether or 
not a card has been traced. 


Dr. Leonard Waldo, of 311 Broadway, 
N. Y., then presented to the members some 
specimens of what is called ‘‘ Aluminum 
bronze,” by which is meant an alloy com- 
posed of nearly 10 parts of aluminum to 
90 parts copper. This it was stated was an 
alloy which could not be separated into its 
constitueut metals again by any ordinary 
process, had 90,000 pounds tensile strength, 
with 15 per cent. elongation, will cast, 
forge, roll hot and cold draw into wire, 
work in the lathe about as good steel does, 
take a high polish, and does not readily 
tarnish. He pointed out that the difficul- 
ties in making most large castings had 
been substantially overcome, and that the 
bronze was particularly available for cast- 
ings to replace complicated steel forgings for 
steel-tooled work where the labor was large. 
The bronze was stronger than the steel. 
“It was a mistake,” the speaker said, ‘‘to 
classify the alloy of aluminum and copper 
among the bronzes. Such evidences as we 


possessed seem to show that a chemical 
reaction took place when aluminum is added 
to copper, and that the new compound was 
soluble in molten copper. 


There were rea- 
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sons for thinking that the maximum effect 
of strength and ductility combined was ob- 
tained with an alloy of 10 per cent., and in 
order to distinguish this alloy from other 
alloys containing a less amount of alumi- 
num, it was proposed to call aluminum 
bronze having 5 per cent. of aluminum 
or one-half the amount of the standard 
bronze alloy ‘half aluminum bronze,’ and 
so also a bronze containing one-quarter of the 
amount of the standard, ‘one quarter 
aluminum bronze.’ ” 

These grades have very markedly differ- 
ent qualities. The grades containing but 
little aluminum, possessing the higher duc- 
tility and less rigidity. They all possess a 
greater resistance to corrosive influence 
than any other commercial copper alloys. 

Spoons were shown made of an alloy 
containing about 5 per cent. of alumi- 
num, and called ‘‘ half aluminum bronze,”’ 
these appearing much like solid gold, and, 
in fact, being passed as such in some in- 
stances by jewelers. He expressed the 
belief that this bronze would prove to be 
exceedingly valuable in machine construc- 
tion, especially in view of the possible 
cheapness of the metals of which it is com- 
posed, it having been shown, for instance, 
that copper could be laid down in New 
York at a cost of 6} cents per pound, and 
that aluminum could be made ata cost of 
28 cents per pound. 

At the conclusion of his remarks the mem- 
bers tendered to Dr. Waldo a vote of thanks, 
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Ancient “Sacred Sleight-of-hand.” 


By W. F. DuRFEE. 





In Rockland, Me., last Sunday, a ‘sacred sleight- 
of-hand performance” was given.— VV. Y. 7'ribune, 
October 27, 1893. 


The above paragraph called promptly to 
mind some of the many mechanical juggler- 
ies that were practiced in the temples of 
Egypt in ancient times, and as it appears 
that ‘‘sacred sleight-of hand” performances 
are being revived, it may be of timely in- 
terest to explain how the Egyptian priestly 
prestidigitating prestidigitator prestidigi- 
tated for the ‘‘sacred” purpose of impressing 
the ancient worshipers with an exalted idea 
of the power of that god whose temple he 
ventured with fear and trembling to enter, 
and it is not impossible that the ancient de- 
signers and managers of the machinery of 
the old temples may have known a trick or 
two which would afford valuable hints to the 
modern practitioner of ‘‘sacred sleight-of- 
hand.” 

I have already in these columns shown 
(AMERICAN MACHINIsT, June 15, 1893,) how 
at the entrance of Egyptian temples ‘‘lustral 
water” was sold to the devotees (at the rate 
of nearly a dollar a ‘“‘sell”) by an automatic 
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apparatus, which was doubtless the patri- 
arch of the numerous tribe of ‘‘drop-a nick- 
el-in-the-slot” machines, any member of 
which on the receipt of ‘‘a nickel” will 
promptly deliver a ‘‘barrel” (although 
*‘single-barreled” they are all ‘‘revolvers’’) of 
jangling noise (doubtless intended for ‘‘mu- 
sic’) and possibly a ‘‘stick” of ‘‘chewing 
gum” or “‘taffy.” 

Having shown the way the ancient devo- 
tees were miraculously purified, and thus 
prepared to enter the temple, we will now 
give Hero’s illustration (from Commondine’s 
Latin translation from the original Greek, 
Urbini, 1575,) of the way temple doors were 
made to open spontaneously when the sacri- 
ficial fire was lighted upon the altar. 

In Fig. 1 # D isa hollow metallic altar, 
from the base of whicha tube /’is extended 
downward and connected with the hollow 
metal sphere // at G, which sphere, when 
the temple doors areclosed and the altar 1 D 
cold, is nearly full of water. Connected to 
the sphere //is the siphon FR, LZ, M, the end 
M of which is within the bucket VN, 
which is suspended by a rope passing over a 
pulley V, and is then divided, each part be- 
ing coiled around one of the vertical cylin- 
ders 7’, around the lower end of which 
other ropes are coiled in a reverse direction, 
which finally unite and pass over a pulley 
and connect with a lead counterweight. The 
upper ends of the cylinders 7’ are connected 
with a spindle attached to the bottom of 
each leaf of the temple doors. All the con- 
nections of the pipe /’ @ and the siphon A, 
L, M, with the altar and hollow sphere, 
must be air tight as wellas the altar and 
sphere. All the machinery described is be 
low the temple floor, and, of course, un- 
known to all, save the temple priests and at 
tendants. 

The apparatus operated as follows: When 
fire was kindled upon the altar # D, the 
confined air within it expanded, and passing 
through the tube #" G into the space above 
the water into the hollow sphere //, it 
forced that water through the siphon A, 
L, M into the bucket WV X, which, as it 
descended, turned the cylinders 7’ 7’ through 
the medium of the cords, and as these cylin- 
ders were attached to bottom of the doors, 
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Fig. 3 

they were in an apparently miraculous 
manner thrown wide open as the result of 
lighting the fire on the altar. 

The doors were closed when the altar fire 
was extinguished by a reverse action of the 
machinery, for when the altar cooled the 
air contained therein contracted, thus re- 
ducing the pressure on the water in the 
sphere // somewhat below that of the at- 
mosphere, and then the siphon A, L, 
acted in the reverse direction and carried the 
water in the bucket \ X back into the 
sphere //, and as this action took place the 
lead weight W asserted itself, and by turn- 
ing the cylinders 7’ 7’ backwards by means 
of the cord to which it was attached, the 
temple doors were closed in quite as miracu- 
lous a manner as they were opened. 

This apparatus evinces a high degree of 
ingenuity, and incidentally affords proof of 
the great skill attained by the Egyptians in 
the working of iron, for Hero states at the 
close of his description of this machinery 
that ‘‘some in place of water use quick- 
silver, as it is heavier than water.” Now 
quicksilver could only be used when the 
whole apparatus with which it comes in 
contact was made of iron, for iron is the 
only metal not acted upon destructively by 
quicksilver. 
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I believe that this is the first time that the 
above evidence of the ability of the Egyp- 
tians to employ iron in the construction of 
mechanism has been brought forward. 
Whether the metal used in this instance was 
cast or wrought iron, we cannot be certain, 
but as the art of making castings in bronze 
was well understood, it is extremely proba- 
ble that such difficult forms as the sphere /7 
and bucket V Y would have been made of 
cast-iron, 

Hero also tells us how the sound of a 
trumpet was produced on the opening of the 
doors of a temple. He says, ‘‘Behind the 
door {all the apparatus of this sort was, of 
course, out of sight of the uninitiated| let 
there be a vessel | Fig. 2], A, 0, B, D, con- 
taining water. In this invert a narrow- 
necked vessel /, shaped like an extinguisher, 
with which let the lower extremity of a 
trumpet A, provided with a bell and mouth- 
piece, communicate. Parallel with the 
trumpet and fastened to it let the rod L WV 
run, secured at its lower end to the vessel F' 
and having at its upper extremity a loop MV 
through which the end _V of the lever V X 
passes, thus supporting at a suflicient height 
above the water the vessel /’ when the temple 
doors are closed. The lever V X must be 
capable of turning on the pivot O, anda 
chain orcord attached to theextremity X, and 
after passing upwards over the pulley P it 
must be fastened to the upper edge of the 
door. When the door is opened the cord will 
be pulled and cause the end YX of the lever 
to rise, and therefore the end V df the lever 
will no longer support the vessel /’by means 
of the loop .W, and therefore the vessel / 
will descend into the water, and the air 
within it compressed will pass 
through the mouth piece and bell of the 
trumpet A’ and cause it to sound.” 

Hero tells us that ‘in the porticos of 
Egyptian temples wheels of bronze are 
placed which can be revolved by those who 
enter, it being the opinion that bronze puri- 
fies. ‘There are also vessels of lustral water 
from which the worshipers may sprinkle 
themselves, Let it be required to so con- 
struct a wheel that on turning it round water 
for sprinkling 
from it. 

‘Behind the entrance pillar let a vessel of 
water A, b, CU, D [Fig. 8] be concealed, 
having a hole # in its base. Underneath 
this base let a small tube, 7, G, /I, K, be 
fastened, having a hole coincident with that 
in the base of the vessels. Within this tube 
place another tube / WV fastened to the 
tube 7, G, //, K at L, andin this tube make 
a hole S opposite the orifice /; between 
these two pipes let another pipe be closely 
fitted, with a hole at / in the same place 
with the holes / and 8, 


being 


the worshipers shall flow 


Now if the several 
holes are in one line the water in the vessel 
A, b, C, D will flow from the extremity MW 
of the pipe 1 M, but if the V, X, O, R is 
made to revolve so as to change the posi- 
tion of the hole /’ the discharge will cease. 
Attach a bronze wheel to the pipe NV, X 
O, I, and whenever it is made to revolve 
water will flow from the tube 7.” 

When the awe-struck worshiper had been 
purified by lustral water and revolving 
bronze wheels, and had passed into the in- 
ner court of the temple through the miracu- 
lously opened doors, while the sacred trum- 
pet sounded a joyous welcome he was at 
once confronted by other wonders, which to 
his already excited imagination seemed in 
very truth supernatural. Before him was 
an altar on either side of which were statues 
robed in priestly vestments. Above the 
sacrificial fire writhed a brazen serpent 
which presently commenced to hiss, while 
its vibrating forked tongue and life-like 
movements of body, combined with the re- 
flection of the fire from its jeweled eyes to 
make it a horrible suggestion of occult evil; 
as the altar fire began to wane, suddenly the 
inanimate statues commenced to replenish it 
by libations of some combustible fluid hav- 
ing the appearance of wine; strange sounds 
pervaded the air, wonders on every hand 
greeted his astonished and bewildered sight; 
gradually the altar statues ceased their liba- 
tions, and the fire declined and finally ceased 
to glow; as it expired the brazen doors of 
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the temple closed with a terrible clang that 
echoed through the pillared corridors ac- 
companied by a wail from the magic trum- 
pet that seemed a last farewell to all earthly 
things. The light slowly faded away, anda 
terrible tangible darkness pervaded the tem- 
ple; thunder began to roll and angry light- 
ning shot athwart the ponderous gloom; 
the earth trembled, and the massive granite 
walls of the temple seemed about to fall; 
gradually the tempest passed, and as its 
lingering thunder subsided in the dismal dis 
tance, there appeared afar off a small spot 
of light, and as it nearer came it continued 
to augment in size and brilliancy until it 
dispelled the thick darkness and every detail 
of the grand temple—columns and capitals, 
paintings and sculpture—were revealed and 
made resplendent by its effulgent illumina- 
tion. 

In the midst of this glorious light ap- 
peared a face evidently superhuman and di- 
vine; its aspect severe, not unmixed with 
gentleness, and having a beauty not of this 
world. At the sight of the face of the god 
Osiris the worshiper fell, prostrated by an 
agony of fear, and immediately became in- 
sensible. When he recovered consciousness 
he was reclining in the shade of flowering 
vines in one of the public gardens of Alex- 
andria. 

Such was the example which the ancient 
Egyptian ecclesiarchs set for the ‘‘sacred” 
thaumaturgists of to-day. 

_ ape 


Those interested in preserving mementos 
of the Columbian Exposition can, by inclos- 
ing a two-cent stamp to the Abbott Machine 
Co., 47 South Canal street, Chicago, IIl., 
obtain a fac-simile of the great check for 
$1,565,310.76 issued on Chicago Day. 

—— 


LETTERS FROM PRACTICAL MEN. 


Cams for Driver Brakes, 
Editor American Machinist: 

In your issue of November 16th you give 
an answer (566) to T-Square’s inquiry for a 
method of determining the curve for the 
cams in ‘‘spread” driver brakes. 

I wish to say that the method given there 
seems to be greatly at variance with the re- 
quirements of the case. In attempting to 
lay out a cam for a certain brake by your 
method I found that I had variations in 
power, in attempting to get 28,500 pounds 
ranging from 14,275 pounds to 384,875 
pounds. 

By the method given by Phelan in his 
‘‘Air-brake Practice,” presumably Westing- 
house method, this variation is but from 
26,750 pounds to 33,425 in the same exam- 
ple. By another method I get this lay out 
27,025 pounds to 30,600 pounds. 

By your method I find a radius of 385} 
inches is hardly distinguishable from the 
irregular curve given thereby, while by the 
Westinghouse the curve has a radius of 14}} 
inches, and by mine I find 14{ inches is the 
proper thing. 

The proper point of starting the problem 
is not when the brake is in the ‘‘slack” posi- 
tion, but when the shoes first strike the 
wheels. You start it in position of slack, 
and it will be found that the cams will drop 
from 2 to 3 inches before the pressure is ap 
plied if proper allowance is made for the 
jumping of the engine. If now the power 
of the toggle is figured for this position, 
what will it be by the time the shoes meet 
the wheels? Or what proportion of power 
should be allowed for to compensate for 
this ? 

Your assumption that the lift of the shoe 
in approaching the wheel may be ignored, 
and the work laid out in a straight line is a 
great mistake, for that little movement is 
of the greatest assistance in keeping the 
toggle angles similar and the variation in 
pressure at a minimum. As far as can be 
seen it is an impossibility to eliminate these 
variations entirely from the very nature of 
the functions of the cam. Could the cams 
be made long enough on the face so as not 
to require extensions to reach their labor 
without an undue amount of slack there 
would be no trouble in finding a curve that 
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would produce constant pressures. But this 
slack must be reduced to a minimum or 
there will be a waste of air as wellas a waste 
of frequently valuable time. 

I will say that the best radius of curve ob- 
tainable is equal to the distance from the 
center line 7 1, (Fig. 1) to a point midway 
between the center ( when new shoes are in 
contact with new tires (particularly note not 
in position of slack), and same center when 
both shoes and tires are completely worn 
out. 

I will shortly send you a method of laying 
out these brakes, which I have used with 
great success for some time past. 

Wm. Henry Forp. 


Feeding Milling Cutters Contrary to 
Common Practice, 
Editor American Machinist : 

So far as those who have reported their 
experience on feeding backwards in milling 
goes, the evidence seems to point conclu- 
sively to an advantage wherever the trial 
was successful. I am of the opinion there 
has been an equal number where they have 
not been successful that have not reported 
at all. 

One might reasonably infer from what has 
been said that the main difficulty lay in 
preventing lost motion in the feed mechan- 
ism, while in the writer’s opinion spring in 
the mandrel, machine and the work will be 
found a more troublesome element to deal 
with than lost motion. To overcome toa 
large extent both the troublesome features, 
the plan shown in sketches Figs. 1 and 2 is 
suggested. 

The suggestion is for a slabbing machine 
pure and simple, with a table traveling be 
tween two posts. The table A, Fig. 1, has 
a skew vertical rack cut in each edge, with 
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spiral resistance pinions B, B working there- 
in, which pinions are constructed and con- 
trolled in the following manner: The pin- 
ions are long nearly vertical shafts, fitted in 
reamed holes, and have spiral gear teeth 
cut in them of sufticient length to allow for 
any required raise and fall of table, the ends 
of the teeth forming the bearings, the di- 
rection of spiral being such as will tend to 
hold the table down. By this arrangement, 
questions of spring in the knee, or give from 
loose slides, or from the work being above 
the abutment, is avoided to the greatest ex- 
tent possible. 

The pinions themselves being shafts of 
large size avoids torsion, and the bearing 
being larger than the pitch line, there will 
be great friction, so that the drive of the 
cutter will be against a practical dead stop 
or solid abutment all the time. 

To drive the two pinions uniformly, or 
rather to compel them to offer equal resist- 
ance to the forward motion of the bed, the 
plan shown in Fig. 2 is suggested. Cand 
O' show worm-wheels at the lower ends of 
the pinions, each driven by a worm D and 
D', which are on a shaft that is free to move 
endwise for a short distance. 
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To admit of running the table back, the 
worms are to be thrown out of gear, or to 
stop the feed, the worm shaft is to be 
stopped, which leaves the table locked in 
position. 

To feed the table an ordinary weight, 
gear or rack, or a coarse pitch screw may be 
used and fed by gearing that tends to feed 
quite a little faster than the resistance gear- 
ing will permit. By providing a friction 
wheel or pinion, slipping will allow for the 
difference. 

The rack and pinion idea is shown in 
Fig. 2. The worm-wheel # is turned by : 
worm of the same pitch as the others, but 
the wheel being smaller, the vertical shaft 
tends to turn faster than ( C’, but it cannot 
move the table faster than the pinions B D’ 
will permit it to go; hence the necessity of 
securing gear # to shaft / by friction, 
which will slip after all slack motion is 
taken up. The same motion can be applied 
toascrew. The worm @ would need to be 
feathered on shaft, and held between shoul 
ders. 

To avoid spring in mandrels, beyond 
what has been so far done, it is necessary to 
arrange so they can be as short as possible, 
and this calls for a movable head as in the 
Lipe machine, or main spindles large 
enough to take large sockets, which may 
extend out so as to carry short mandrels. 

The cost of a main bearing 4’ in diameter 
by 6” long cannot be so much less than one 
6" in diameter and 4’ long as to cut any 
figure in such a machine, and that likely is 
about the proper proportion for either lathe 
or milling machine main bearing. Sucha 
shaft would take in a 34’ or 4’ socket or 
mandrel, and offer a fair degree of rigidity 
for cutters of the same size. 

Believing these points are pertinent to the 
question, they are offered for consideration 
and criticism, bearing in mind that this is 
not offered as a design for a milling ma- 
chine, no thought being given to driving 
gear, dirt shields, arrangement for con 
venient manipulation, etc. 

JOHN E. SWEET. 


Milling Machine Feeds—Steel, 


Editor American Machinist : 

In the discussion now going on about 
milling, the opinions of the different writers 
are governed by their experience, or ought 
to be. Some of them appear to discuss it 
from a purely theoretical standpoint, and, 
of course, as is readily seen, the theory is 
all in favor of the new way. But the fact 
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is the direction of feed will depend at pres 
ent, with present machines, entirely upon 
the character of the work, the machine, or 
both, and particularly the kind of metal 
operated upon, which particular I have not 
seen mentioned yet. The ‘‘new” way is, I 
think, particularly applicable to cast-iron, 
on account of its peculiar nature, and its 
hard, glassy surface, and destructiveness of 
reamer, and scraper edges, as compared 
with other metals For wrought iron or 
steel I do not think it makes any difference, 
aside from the fact that it is easier on the 
feeding mechanism, and is much more re- 
liable in cutting straight slots with thin 
saws, as the teeth enter on the top, while it 
is a fact that the majority of saws cut 
slightly freer on one side than the other; 
this will cause them to run off. To cut 
from bottom of slot simply prevents the 
saw from correcting the error, as it is con- 
fined in the slot, and as soon as it has run 
the thickness of itself, it breaks, as may be 
expected. To usea hand reamer with oil, 
in cast-iron, will destroy the fine cutting 
edge much quicker than to use it dry, and 
will not improve the hole. But I would 
never think of tapping cast-iron without 
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oil, in spite of my bringing up to the con- 
trary. 

In a recent issue, I noticed an editorial 
comment on the peculiar qualities of steel 
used in the manufacture of projectiles, and 
its supposed superiority over the steels of 
commerce, which I have fondly imagined 
were made by men who know as much 
about steel making as any body living. I 
will mention two firms that I think know 
something about steel, William Jessop’s 
Sons, and the Crescent Steel Company, one 
is foreign and the other domestic. I like 
both kinds, have used them a great deal, 
and swear by them. Patriotism in this case 
cuts no figure, and should not in any similar 
case. 

On the brick battleship ‘‘ Illinois,” I saw 
a wrought iron plate 4 inches thick that 
had been pierced so many times, that it 
looked like an unusually heavy sieve—the 
holes were all smooth, as though machined, 
but probably not as true. On the back of 
the plate the metal was curled outward like 
a heavy pin, the projectiles that had pierced 
the plate were also there, apparently in per- 
fect condition. One of them had been fired 
through twice, and it could not be told from 
the others except by the double corrugation 
of the copper ring at rear end, caused by 
the rifling of gun, they were 4 inches 
diameter by about 10 inches long. One of 
them had the side cut away to show section. 
It had every appearance of being a steel 
casting, it was hollow—about a 2-inch case 
—and had every evidence of being soft, the 
points were flattened about 4 inch, and none 
of them bore any evidence of having hit 
anything hard. I have seen a candle fired 
clear through a ? inch pine board, but never 
could see that it argued anything for the 
quality of the candle, it was a ‘‘ regular” 
candle, and it made a very ‘‘ irregular ” hole, 
but it went ‘‘ through.” 

H. H. HARDINGE. 


American vs, English Locomotives, 


Editor American Machinist : 

We frequently see it claimed by the ma- 
jority of technical papers published in the 
United States that the American locomotive 
is, in every respect, a superior machine to 
the English one. 

This may or may not be the case and is, 
in my opinion, entirely controlled by the 
conditions under which the different engines 
have to be worked. 

It is very refreshing and not a little 
amusing to see the pronounced attack of 
anglomania that struck the authorities in 
charge of the locomotive department of the 
Pennsylvania Railroad, when they pro- 
duced their new T-class compound, which 
is decidedly English in its leading charac- 
teristics and general appearance. 

For instance: The usual American tender 
run on two 4 wheeled trucks has been su- 
perseded by the regular 6-wheeled English 
tender with a rigid wheel base, which latter 
is said, by Pennsylvania Railroad engineers, 
to ride the easier of the two. 


Second: The valve motion is direct. act- 
ing, the essentially American rocker arms 


having been dispensed with, and, 

Thirdly: The usual American type of 
running board has been entirely abolished 
and substituted by English foot-plates and 
splashers. Note also that engine truck and 
tender wheels are 42 inches in diameter, and 
that the sand boxes are contained in the 
wheel splashers—a very English feature. 

What reason can you advance to show 
why this very important and very progress- 
ive American railroad has adopted decidedly 
English points in the design of their latest 
locomotives unless they are convinced that 
they are superior to the American ideas, 
which they have had hitherto in vogue? 

It would be very interesting to all your 
readers if you were to publish illustrations 
and descriptions of this new engine, which 
was designed by Mr. Theodore N. Ely, and 
recently built at the Altoona shops of the 
Pennsylvania Railroad. 

ONE WHO SERVED His TIME IN AN 
ENGLISH RarLway SuHop. 
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Fly-wheel Accidents, 
Editor American Machinist : 

The frequency with which these so called 
accidents happen is somewhat alarming, for 
usually the reports that we receive of them 
assign no cause for the disaster, but rather 
give the idea that some mysterious agent is 
at work, and that it is impossible for us to 
tell what the cause of the trouble is. A 
few years ago there was much mystery 
about boiler explosions, but owing to the 
persistent efforts of a few experts who be- 
lieve that there is a plain cause for the 
failure of every steam generator that refuses 
to do duty longer, we now see that although 
it may have been nearly impossible under 
ordinary circumstances to have discovered 
the hidden defect which caused the explo- 
sion, still for every effect there is a cause, 
and it only remains for us to discover the 
defect before it is too late. Up to two or 
three years ago, we very seldom heard of 
the bursting of a fly wheel, but although 
the number of engines in u e has increased 
very fast, still it appears that the number 
of accidents has increased much faster, and, 
furthermore, we notice that many of these 
are on new engines comparatively, or else 
on those which have been rebuilt, and their 
speed increased. 

In an accident at Memphis, Tenn., the 
wheel was 11 feet 6 inches in diameter, and 
revolved 152 times per minute. This gives 
us a velocity at the rim of over 91 feet per 
second. Now Haswell tells us that the 
maximum safe velocity of fly wheels is 80 
feet per second. It is but fair to assume 
that this statement is based on the results 
of experiments made for the purpose of 
giving us some light on the subject, and 
such being the case, if we run our wheels 
much faster than this, is it not inviting 
disaster? After the affair at Memphis was 
over, and the lifeless body of the engineer 
had been removed, several experts examined 
the remnants of the broken wheel, pro- 
nounced the iron of good quality, without 
flaws, and the verdict is that no one can tell 
the cause cf the catastrophe. 

I do not claim to know the immediate 
cause of the failure of these wheels, but in 
every case that has come to my notice this 
maximum safe limit, as quoted above, was 
exceeded at the time of the failure, and it 
appears that this fact in itself is strong evi 
dence that the safe limit has been exceeded. 

If we call the attention of 
superintendents to their wheels which are 
running faster than they should, we shall 
probably be told that ‘‘ Smith, Jones & Co 
are running their wheel as fast ora little 
faster than we are running ours, and it ap- 
pears to be in no danger.” But by and by 
Smith, Jones & Co. have an accident, and 
pieces of their fly-wheel go out through the 
roof of their engine room, but the before- 
mentioned owners or superintendents are 
very slow to note the conditions, and are 
slower still to reduce the speed of their own 
wheels. 

If the limit of 80 feet is too low a maxi 
mum speed, then will some expert inform 
us of the fact, and also how he arrives at 
such a conclusion? So far as I am able to 
judge at the present time, the following is 
the way that the speed of many engines is 
determined: A dynamo, or some other fast 
running piece of machinery, must be run at 
a certain speed. No countershaft is to be 
used, consequently the fly-wheel must be 


owners or 


run fast enough to give the required speed, 
or perhaps one countershaft is allowed, and 
the engine must be run accordingly. Ifa 
certain engine builder objects to such a 
speed, it is an easy matter to find another 
one that is anxious for the contract of fur- 
nishing the engine, and so will take the 
chances on it. 

A certain manufacturer wanted to have a 
larger cylinder put on his engine, and 
applied to an engine builder to do the job, 
but it was declined. It was referred to a 
second party, who also declined it, but a 
third one was willing to do it, and conse- 
quently it was done; but if an accident 
occurs on account of it, there will always be 
some one to decide that the affair was a 
mysterious dispensation of Providence, and 
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the verdict will be that nobody is to blame. 
It is proper to adopt modern ideas, to keep 
abreast of the times, and to get all that we 
can safely out of our machines; but there 
are limits concerning which the declaration, 
‘Thus far shalt thou come and no farther,” 
should be made, and the sooner that we give 
heed to it the sooner will these accidents 
grow smaller in number and less disastrous 
in character. W. H. WAKEMAN. 


Drawings or Models—Fine Measuring 
Instruments—Precedentin Machinery 
—Mechanical Processes, 

Machinist : 

To appreciate the position of a man who 
prefers a model to a drawing, it is necessary 
that those who can read a drawing should 
endeavor to picture to themselves the condi- 
tion of aman who cannot see in his mind 
the article he wishes to represent. Is it not 
a fact that, before a draftsman puts any- 
thing on paper, he has first a more or less 
good picture of it in his mind? The draw- 
ing is only a record of his mind’s picture. 
He sets down the picture on paper, and 
thereby fixes its parts, and gives accurate 
dimensions to these; but the drawing, after 
all, only stands for the article represented, 
in the way these words represent my ideas. 
sefore these written words meet the eyes of 
readers, they will be translated into printed 
characters, and the reader will retranslate 
them by his eye to gain the intention of the 
writer. Similarly, a drawing only repre- 
sents an object to an eye that can convey an 
impression to a brain which is capable of 
picturing the object. Those of us who are 
still more versed in reading drawings, very 
frequently stop short in this process of 
translating simply from experience. Such 
use a drawing as a mathematician uses 
algebraic symbols—to attain a certain end 
through a number of processes and results, 
none of which are given any material value. 
A long series of equations dre worked 
through, but the value of the unknown vz is 
only ascertained at the conclusion, and so in 
a drawing we may use it algebraically and 
need not be continually picturing to our- 
selves the model form. A model would 
prove very inconvenient in practice. The 
dimensions could not well be put on it, and 
its own material dimensions could not be 
accurately and rapidly ascertained; nor, if 
of large size, could a model be turned over 
and seen through, in the way we see the 
dotted lines at the back of the drawing. If 
those who find drawing a difficulty will 
endeavor to see the actual article in their 
mind, the difficulty of drawing will vanish. 

Everything is admissible upon a drawing 
which will render it clearer to read. Some 
people consider shade lines to be wrong, be- 
cause they cannot be well scaled to. Now, 
as a rule, a drawing all shade lines—I mean, 
of course, a strongly lined drawing —is best, 
and yet such a drawing cannot be scaled 
There are numerous places where a shade 
line is useful; it may render unnecessary 
the looking at the other view of an object 
forexample. We do not want drawings to 
scale, but to indicate boundaries and direc- 
tions to which figures give a value, to show 
materials and to indicate machining. 

Of course, the making of a model is, as 
Mr. Lawrenz says, useful when getting up 
jigs. 


Editor American 


Regarding Professor Reuleaux’s remarks 
respecting fine measuring instruments, I 
think it well to say that the status of a 
country can be pretty accurately judged by 
its productions. One sometimes reads in 
American papers that the position of this 
country in engineering has 
fallen very low, and yet the ‘‘ Campania” 
and ‘* Majestic” can occasionally be seen in 
American waters by way of samples. 

Regarding American fine measuring tools, 
it has been my privilege during the past 
few days to see samples of American tools 
which are being offered for sale in this 
country. I cannot, of course, mention 
the of the AMERICAN 
Macuinist, but I would like to say that 
for finish and neatness and little details of 
value in attaining speed and accuracy they 
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are fairly perfect. I believe they will have 
a good sale over here : it will not be lack of 
merit in either the tools themselves or the 
gentleman who is over here with them if 
they do not. 


There are certain designs and methods 
which seem to be so far ahead of all others 


that they finally become universal. This 
thought presses upon one in considering 
the numerous types of gas engine. The 


Otto cycle was undoubtedly at the bottom 
of the success of the Otto engine as made 
here, and also in Germany and America. 
Very many other engines have been brought 
out and made, some of them in large num- 
bers and with fair success, but few have 
the simple appearance and general build of 
the Otto; and now that the Otto patent has 
expired and any one can build to it, I notice 
that the Otto cycle is being very generally 
adopted. Indeed, some of the most suc- 
cessful rivals of the Otto engine have now 
taken up this construction preferably to 
their old designs. There was a man once 
who brought out a square wheel for rail- 
road cars for which he claimed advantages, 
but the round wheel survived, and there 
are numerous similar 
methods beyond which no one seems 
able to advance. For instance, the 
locomotive of to day differs less from 
the earliest practical machines than do 
different products of nature herself, as 
the dog or horse. Hence in seeking for 
an improved method of doing any- 
thing, it is well before completely revo- 
lutionizing previous machines to care- 
fully study precedent and make sure 
that before we depart from this the precedent 
is not one of the above kind—fixed and un- 
alterable. No one has yet been ableto produce 
a spinning machine to do the best work ex- 
cept upon the lines of the old hand method 
of spinning, and the modern spinning frames 
which follow other lines owe success rather 
to the perfection of preparation machinery 
than to any inherent virtue of their own. 
In manufacturing processes, the principle 
of graduation seems almost 
economy and excellence. We find it in me- 
chanics where a piece weighing a few 
ounces goes through twenty processes be- 
fore it is complete. 

In cotton spinning, the final yarn contains 
in itself ten times as many reduplications as 


instances of 


essential to 


there are natural fibers in its cross-section. 
Wheat grinding by one pair of millstones has 
been killed because it could produce neither 
quantity nor quality with gradual reduction 
processes, and the same applies tothe grind- 
ing of other substances. It is, I think, an 
essential element in reducing materials to 
dust that all dust formed should be removed 
as quickly as possible, and the coarse re- 
mainder continued in treatment, but it 
should never be expected from any 
chine to turn out dust when it is fed with 
nuts. The difference is too great, the power 
the machine 
which can produce the required dust is too 
costly to be used for the earlier rough 
breaking down processes, 

It would appear that the above principle 
is only applicable to material things. When 
we come to less material things, directness 
proves more economical. The conversion 
of power into electricity is one of the most 
economical processes known, v/uw the dyna 


ma- 


absorbed is excessive, and 


mo, which, with one moving part only, has 
an efliciency of not far from 100 per cent. 
That class of turbine of which the Ameri 
can Pelton wheel is an example, has the 
highest efficiency of any, and is the sim- 
plest. Examples might be multiplied. In 
our practical work we have got to consider 
with which class of processes we have to 
deal, and then act accordingly. 
W. HL. Boorn. 





Cross-section Paper. 
Editor American Machinist : 

I have just read in your issues of last 
spring some inquiries for sectioned paper. 
This paper is made in England, but the best 
I have had from 
Messrs, A. Lepage & Cie., 3 Rue des Deux 
Boules, Paris, France, It is sold in rolls of 
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two feet wide and about 24 feet long and 
ruled in two “bistre” and “bleu.” 
The ‘‘bistre” color is usually preferred, being 
of a warm tint. 

For expedition I prefer plain paper with 
a T-square, but for sketching machinery to 
scale or full size the ruled paper is very 
pleasant, the only tools required being a 
roll of paper, pencil, pen and rubber, bow 
pencil and a Brown & Sharpe protractor. 
Sketches may thus be executed in a hotel 
whilst traveling. T. S. KENNEDY. 

Parkhill, Wetherby, Eng. 


colors 


That Boiler Explosion, 
Editor American Machinist : 

I notice letter in last issue from Mr. 
Orosco C. Wvolson in regard to my article 
on the Dry Dock & Battery Railway Com- 
pany’s boiler explosion. 

He states that he thinks the combustion 
chamber was not so long as I state; it may 
have been a little shorter, but that did not 
affect my opinion as to the cause of the ex- 
plosion. In regard to the bracing, the boiler 
was braced as usual at heads, ete. I did not 
show the braces as it was not necessary. 

A. R Payne. 












Hydraulic Broaching Press. 


The illustration accompanying this is of 
a light hydraulic broaching press with at- 
tached pump. The hand-wheel, which is 
to be seen in front, is upon the end of a 
shaft, bearing a pinion meshing with a rack 
cut upon the ram, With the release valve 
open the ram can be quickly run up and 
down, entirely independent of the pump, 
the pipe and valves being extra large to 
permit of quick and easy motions. In oper- 
ation the throwing of the small lever at left 
of the hand-wheel puts the pump into or 
out of action. The pump is double acting 
and provided with safety valve and easily 
reached valves, covered with metal-seated 
bonnets. The ram is counterbalanced, so 
that it cannot drop down. The lower platen 
An 
adjustable pocket, lined with wood, catches 
the broaching tools as they drop through, 
and, by its special shape, throws the upper 
end forward so that it can be easily taken 
hold of. 

The 30-ton press has a platen 18x13 inch- 
es; vertical space, 13 inches; hole in platen, 
2x3 inches; from the floor to the top of the 
power platen, 33 inches. The belt pulleys 
are 30x4 inches and should run at about 100 
revolutions. 


has a small hole through the center. 


Total height, 7 feet 6 inches; 
32x34 inches; weight, 1,600 
It is made by the W. & 8. Hy- 
draulic Machinery Works, 204-210 East 
Forty-third street, New York City, 


plan area, 


pounds. 
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The Economy of Skilled Labor. 


The benefits which result from the em- 
ployment of skilled mechanics—mechanics 
who not only know how to perform manual 
labor, but who can think and are in the 
habit of thinking, were perhaps never better 
set forth than we find them in a report pre- 
sented at the last meeting of stockholders of 
the Mergenthaler Linotype Co. It is the 
more significant from the fact that it was 
made not for general circulation, and for no 
other purpose, so far as we know, than to 
place before the stockholders of the com- 
pany the status of its affairs and the reasons 
for the improvement that had been brought 
about with respect to them. We quote 
from the president’s report as follows : 

‘‘The new Brooklyn factory has 
been completed and fully equipped with an 
extensive plant of machinery, fittings and 
tools of a superior character. The old fac- 
tory has been improved in various particu- 
lars, its machinery in part rearranged, and 
additional machinery introduced. Of the 
new machinery placed during the year a 
considerable portion was designed and built 
within the factory to meet the peculiar re- 
quirements of the business. Special care 
has been exercised in purchasing, building 
and arranging the machinery, in order to 
secure a rapid and economical output and 
the production of superior machines. The 
shop methods have been modified and im- 
proved in many ways looking to reduction 
in the cost of manufacture, and the machine 
has been improved in many minor particu- 
lars. The workmanship is now so perfect, 
and the system of shop inspection so rigid, 
that machines are ordinarily erected and put 
into operation in the printing office in one 
day. It is a rare occurrence for the com- 
pany to be subjected to any expense in 
starting the machines after they leave the 
factory. This fact alone is a striking evi- 
dence of the advance which has been made, 
as the cost of erecting and starting machines 
during the last year of the old company was 
very great, amounting in many instances to 
a large proportion of the present cost of 
building them. At the present time the 
total cost of labor and material in producing 
a machine is less than half the amount 
which was paid in 1891 for labor alone. 
With about double the number of workmen 
employed in 1891, the company is now pro- 
ducing machines at five times the rate which 
then prevailed, besides furnishing matrices 
and supplies for the much larger number of 
machines in use. 

‘‘The present production of the factory 
is now 50 complete machines per month, 
and this can, in a reasonable time, be in- 
creased to 60, with a small increase in the 
number of employes. It must be noted that 
the factory also manufactures supplies for 
all machines in use, and the matrices and 
spaces for its own machines as well as for 
those manufactured under contract by Mr. 
Mergenthaler.” 

And in another portion of the report the 
president and manager, Mr. Phillip T. 
Dodge, shows that he does not hesitate to 
give credit where it is due, for he says: 

‘“‘The excellent results attained in the 
factory are largely due to the energy and 
ability of Mr. Randall, the general super- 
intendent, and Mr. Pentz, the mechanical 
superintendent. To the foremen—Messrs. 
Connor, Bedell, Sytz, Hastings, Soper, 
Lamphere, Brock, and Gregory—and those 
under them, the company is also indebted 
for the fidelity and zeal manifested in carry- 
ing out the work in their respective depart- 
ments.” 

The statement that the total present cost 
of both labor and materials is less than half 
the former cost of labor alone, is very sig- 
nificant, and may be surprising to all but 
those who are somewhat experienced in the 
matter of management of manufacturing 
operations ; to these latter it will not be 
surprising, because similar economies have 
been and are constantly being effected by 
the employment of highly skilled labor. 
Mr. Randall, the general superintendent re- 
ferred to, is a well-known mechanic, and 
Mr. Pentz is our Mr. A. D. Pentz, who has 
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contributed valuable matter to these col- 
umns. We have not the pleasure of ac- 
quaintance with Mr. Dodge, but we have 
never known of a manager of a manufactur- 
ing enterprise, who showed such a readiness 
to freely credit others with their good work, 
who did not at the same time possess un- 
usual ability in his own line of work. 
————_+4>>o—__—_—_- 


A Machinist as a Swell Boarder. 


Plainfield, N. J., is, in many respects, a 
very nice town—one of the suburbs of New 
York and a favorite place of residence for 
men doing business in the city. It also con- 
tains some machine shops, in which machine 
tools and printing presses are built. 

A considerable proportion of the inhabi- 
tants of the town are wealthy, while another 
considerable proportion are not wealthy but 
have a consuming desire to appear so—liv- 
ing much beyond their means and paying 
no bills they can possibly avoid paying— 
and some of them have developed wonderful 
science in evading collectors. A portion of 
this class of people live in stylish boarding- 
houses, not usually by preference probably 
so much as from necessity. 

A machinist got into one of these board- 
ing-houses recently, according to a report in 
a local paper, and came near wrecking the 
institution before he was unmasked and his 
real character known. He is described asa 
young man, affable, courteous, refined and 
educated—in short, possessing all those 
qualities which are popularly supposed to 
admit one to good society, and he became a 
favorite with the other boarders, until, like 
a thunder clap from a clear sky, came the 
discovery that he was a machinist actually 
working in one of the shops of the town. 
Naturally the other affable, courteous, re- 
fined, etc., boarders immediately ‘‘kicked” ; 
they would have no machinist sitting at 
table with them, and his affability, court- 
eousness, etc., counted for nothing. Unless 
the landlady got rid of that machinist they 
would all leave; sothere! Not being able to 
formulate any specific objection to the ma- 
chinist the landlady had to resort to raising 
the price of his board. This she did until $21 
per week was reached; which ouraffable, etc., 
machinist paid without a murmur. Now 
the fact that he paid this amount for board, 
which was probably considerably more than 
any of the other ‘‘gentlemen” or ‘‘ladies” 
could have paid, should have made them 
suspect that something wrong, but they 
seem to have taken no hint and rushed on 
to theirown undoing. Finally since raising 
the price of board seemed to have no effect 
the machinist was informed that his room 
was wanted; he got out and the dignity of 
the boarding house began to recover its 
wonted degree of impressiveness. 

But shortly after the young man became 
located in his new quarters it ‘‘leaked out” 
that he was no ordinary machinist at all, 
but was only masquerading as such, being 
in reality the son of one of the proprietors of 
the large shop in which he worked, able to 
pay ‘‘$100 per week for board if it had been 
required,” and working in the shop only to 
acquire that practical acquaintance with 
the business which would be of use to him 
as the prospective successor of his father. 

The paper adds, ‘‘The chagrin of those 
to whom he was objectionable can better be 
imagined than described.” We should say 
so. But then on the other hand imagine 
the chagrin of the young man when he dis- 
covered the real reason for his banishment 
from that company of swell boarders—real 
“ladies” and ‘‘ gentlemen” themselves, of 
course, and so appreciative of gentlemanly 
qualities in others. 

We will wager that any young man ap- 
plying for board at that swell boarding- 
house now and announcing himself as a ma- 
chinist will be received with open arms and 
given the best place at the table, whether 
‘affable, courteous, refined and educated,” 
or not; because you see he might be a son 
of one of the proprietors and an acquaint- 
ance with him might lead to a position as 
shipping clerk, timekeeper or some other 
equally genteel occupation in the establish- 
ment at a salary of $7 a week. 
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Politics and Machine Shops. 


We have upon previous occasions pointed 
out that while proprietors of machine shops 
and their employes, as citizens of this coun- 
try, should have convictions upon political 
matters and should act upon them as citi- 
zens, it is very poor policy for them to mix 
their politics with their business of build- 
ing machinery. We have said that we do 
not believe it is good business policy, for 
instance, for a manufacturer to organize 
amongst his employes a campaign club, or 
to encourage such an organization. The 
reason for this being that it is our belief as 
a result of considerable observation of such 
matters that the active and usually acri- 
monious discussion of politics brought into 
the shop thereby is always expensive, and 
very apt also for certain very apparent 
reasons to produce the opposite effect from 
that intended to be produced. 

In every case where a machine shop or 
manufacturing concern has been made a 
continuous political mass meeting or caucus, 
we are convinced that the cost in money, 
time wasted, and reduction of efficiency 
would, if capitalized and invested by the 
proprietors directly or through campaign 
committees in literature calculated to in- 
struct and set men thinking, do far more 
good for the cause it is desired to advance, 
to say nothing of the fact that a shop largely 
given over to politics usually in the end 
leads to an infringement of personal and 
civil rights, severely condemned by public 
sentiment regardless of party lines, and 
which is inevitably injurious to the shop. 
Public sentiment always approves of a 
man’s standing up fairly and squarely for 
the political policy or party he believes to 
be right or nearest right, but it always con- 
demns whatever has even the appearance of 
denying to other men the same privilege. 

In our issue of December 4, 1890, discuss- 
ing this matter, we said : 

Let Mr. Smith, of the firm of Smith, 
Jones & Co., take such political action as 
seems to him proper. Let Mr. Jones do the 
same. But as a company organized for the 
manufacture of machinery, let them see to 
it that no political action is taken by them, 
and that their only business is the manu- 
facture of machinery, and the making of 
money thereby if possible. Most of the men 
employed will take their cue from this, and 
keep their politics separate from their work. 
Those who do not may fairly be given to un- 
derstand that that is what is required. Ma- 
chinery has no political complexion. 

Not only do we believe this to be the best 
policy with regard to the business interests 
involved, but we believe also, that an em- 
ployer does the most effective work for his 
own political party who does it entirely out- 
side of, and without any connection what- 
ever with his shop. 

There are many indications that within 
the next few years there are te be some 
political struggles in this country, which, 
for intensity and partisan bitterness, have 
seldom, if ever, been surpassed. Our in- 
terest in, and friendship for, the men who 
work in machine shops, either as employers 
or employes, prompts us to express the hope 
that no part of that struggle will be carried 
on within the shop doors, and that none of 
the bitterness will be allowed toenter. It 
is out of place there, and can do nothing 
but harm to all concerned. 

This was written because, aside from our 
own personal interest in, and desire for 
pure politics, we have a special interest in 
machine shops and in the men who work 
in them. We have reason to believe that 
the advice then given was recognized as 
sound and generally acted upon; we hope the 
time will speedily come when there will be 
no exceptions to the rule of entirely exclud- 
ing politics from shops so far as possible 
both by employers and employes. 
ome 

W hat constitutes a brain worker is said to 
be a question that has been agitating the 
minds of some men who proposed to or- 
ganize a Brain Worker’s Union in New 
York, One delegate claimed that a poli- 
tician was not a brain worker, for he needed 
only ‘‘a brazen face and plenty of poor 
cigars.” A wood carver claimed that those 
who followed his trade were brain workers, 
because no one could learn that trade with- 
out exercising his brain. Another delegate 
claimed that wood carvers were not brain 


workers because they used their hands, but 
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then it was pointed out that if non-use of 
hands decided the matter, watchmen, car 
starters and elevator starters would be classed 
as brain workers. , 

So far as we know, the question has not 
yet been decided, but it is an interesting 
one at any rate, and when it has been boiled 
down it will probably be concluded that it 
is a very difficult matter to decide. For in- 
stance, shall we place the draftsman among 
the brain workers, or among the hand 
workers? He always uses his hands, and 
usually his brains, if he happens to be the 
fortunate possessor of that article, and some 
draftsmen who commence the business as 
hand workers solely, eventually learn to 
use brains, and it would be difficult to say 
just when they cease to be hand workers 
and become brain workers. Nearly all me- 
chanics, however, that are real mechanics 
use brains—use them more than most of 
those holding clerical positions, where the 
hands are used very little, and the fact is 
that the term brain worker is very in- 
definite. 





———__+> 


A movement has been initiated in Con- 
gress looking to a reorganization of the 
navy in some respects, especially in the 
force of line officers. Such a reorganization 
seems to be needed badly enough, and we 
shall hope that in such a reorganization the 
fact will be recognized that naval vessels 
are now machines, and that the engineers 
who must manage them should at least 
be given sufficient authority to enable them 
to control their own departments; at least 
sufficiently to know that when they place a 
man in a certain position to do certain 
work, he will not be removed without the 
knowledge of his superior officer, and simply 
upon the arbitrary order of a line officer 
absolutely ignorant of the consequences of 
his removal. 

Private establishments could never be run 
on any such principle as that which obtains 
in the navy, and the navy stands it only be- 
cause the people can be taxed without 
limit to naj -fer it. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 











(618) W.C.R., St. Johnsbury, Vt., writes: 
Please inform me how I can drill a hole ina 
piece of gold quartz 2 inch thick; the hole 
is to be about ;, inch in diameter. I can 
make little or no impression with a common 
drill. A.—Use a diamond drill. 


(614) C. J. H., Peterboro, Canada, writes: 
Please inform me at what speed I should 
run a boring head for boring a hole 85 
inches in diameter and 18 inches deep. 
There are five cutters in the head ; the feed 
is to be ;, inch per one revolution. The 
material to be bored is cast-steel. A.—With 
good lubrication the speed of the cutter 
may be from 15 to 18 feet per minute, which 
is equivalent to running the bar at 0.67 to 
0.8 revolution per minute. 


(615) N., Philadelphia, Pa., writes: Please 
let me know if a patent can be obtained for 
making a certain article of a different ma- 
terial from which it has ever been made be- 
fore, the use of said material greatly en- 
hancing the usefulness of the article and at 
the same time making it more durable. 
Now it is not the article itself which I wish 
to have patented, neither is it the composi- 
tion of the material used, but simply the 
discovery of making the article from this 
material. A.—We do not think you can 
obtain a patent under the conditions named. 


(616) M. M. A., Lawrence, Mass., writes : 
Please inform me as to which of the fol- 
lowing motors will be the cheapest for 
running a small machine shop, in which 
3 to 6 horse power will be needed: steam, 
electric, gas, or petroleum motors. A.—The 
choice of motor will depend on so many 
things that it is difficult to advise you 
correctly. The best course for you to pur- 


sue will be to write to the different build- 
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ers of the motors and get their price and a 
guarantee of what the motors can do, and 
then ascertain the cost of running the 
motors in your locality. 2. I think there 
are firms in New York and Chicago who 
manufacture petroleum motors for marine 
use, but I do not know theiraddress. Some 
small cheap motor from 4 to 1 horse-power 
will do at present. A.—The Gas Engine and 
Power Company, 1381st street, New York, 
manufacture naphtha engines for marine 
purposes. We do not know anything of 
the merits of the electric motor to which 
you refer. 


(617) F. G. H., Columbiana, O., writes : 
Kindly inform me how mitis steel castings 
are made. Is there any literature on the 
subject ? Which do you consider to be the 
best book treating on cast-steel? A.—The 
mitis steel castings are made by a crucible 
steel process, of which there are several 
varieties. The process for making mitis 
steel castings we believe is patented, so it 
will be of nouse to you. You will, how- 
ever, find the most important varieties of 
the crucible steel process described and il- 
lustrated in ‘‘ Metallurgy of Steel,” by H. 
M. Howe, which we believe is one of the 
best books treating on this subject. 2. How 
are marine engine shafts forged hollow ? 
A.—A hole of suitable size is bored through- 
out the center of the unforged ingot, and 
then forged to size over a solid mandril. 3. 
How was the hole made—which was scarcely 
visible to the naked eye—in the steel rod 
shown at the World’s Fair? A—You 
should have stated in which section you 
have seen it. We do not remember of hav- 
ing seen such an exhibit, and without fur- 
ther particulars are unable to answer your 
question. 


(618) A. S., Philadelphia, Pa., writes: 
Kindly inform me what ingredients are 
used in the manufacture of India rubber. 
A.—The composition of India rubber usually 
consists, first, of a mechanical mixture and 
afterwards of a chemical combination of 
caoutchouc with other ingredients, such as 
lamp-black, red oxide of mercury, silica, 
pulverized pumice, etc., the latter are used 
as coloring matter, and as adulterants. To 
these ingredients is also added—and thor- 
oughly mixed with them—a percentage of 
some vulcanizing agent, usually sulphur, 
varying from 4 per cent. and upwards, ac- 
cording tothe degree of hardness desired 
and the temperature at, and the time in 
which it is desired to vulcanize it. 2. Can 
the rubber be molded into any shape? A. 
—Yes ; full instructions in molding and 
manipulation of India rubber are given in 
the series of articles on ‘‘ Rubber Pattern 
Work,” by John T. Usher, which appeared 
in our issues of October 15, December 17, 
1891; February 18, March 17, May 12, Oc- 
tober 6 and December 1, 1892. 3. Can one 
part be soft and pliable and another of a 
stiff and harder nature in the same mold ? 
A.—An article of rubber, one or more parts 
of which shall be soft and pliable and the 
remainder hard, can be made by placing 
packing in the mold containing a small per- 
centage of the vulcanizing agent, which 
will vulcanize soft. In those parts of the 
mold where it is desired to have the parts 
flexible, the remainder of the mold should 
be packed with rubber, containing a larger 
percentage of the vulcanizing agent em- 
ployed, which will vulcanize hard. The 
line of demarkation between the hard and 
soft rubber will depend entirely on the care 
with which the mold has been packed, and 
the amount of flexibility of the soft parts 
will depend onthe degree of hardness to 
which the soft rubber vulcanizes, and the 
thickness and the density of it. 4. Are 
there books treating on this subjeet? A.— 
‘* Caoutchouc and Gutta percha,” by Brannt, 
and ‘‘ Rubber Hand-stamps,” by T. O’Conor 
Sloane, published by N. W. Henley & Co., 
150 Nassau street, New York, are good 
books. 


(619) E. J. M., Elizabeth, N. J., writes: 
Kindly state whether you have discussed 
the strength of V and square threads for 
steel, brass and other metals. If not, kindly 
give an explanation of the following prob- 
lem: A brass nut is screwed on a steel col- 
umn—it has to withstand a pressure of 
12,000 pounds. The diameter outside of 
threads is 34 inches, number of square 
threads 3 to 1 inch (single), depth of the 
thread ,°; inch, which will make the diam- 
eter of screw at the bottom of thread 3, 
inches. Now what I would like to know is: 
How many threads must the nut contain to 
withstand the given pressure with safety ? 
.—We have not published any articles 
treating on this subject. Instead of com- 
puting the strength of thread, we believe it 
to be more satisfactory to compute the num- 
ber of threads required for preventing an 
excessive pressure per square inch of thread 
so that there will be no grinding between 
the metals. If this condition is met, the 
threads will be amply strong for the work 
the nut has todo. The pressure per square 
inch of thread should not exceed say about 
700 pounds. To satisfy this condition, the 
number of threads should not be less than 
that found by the following formula, which 
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has been taken from ‘‘ The Constructor,” by 


F. Reuleaux : 


n =0.004 7 74 


bn 2 
x ad? t d | 


in which d = diameter outside of thread, 
d, = diameter at bottom of thread, ¢ = 
depth of thread, P = total pressure on 
screw acting in the direction of its axis, and 
n = number of threads. Substituting for 
the symbols their values. we have : 


n = 0.0014 X oe 
3.1416 x (3;';)* 32 

3 aD ‘ 

34 ) 


( 1 
which gives us a little over 11 threads in the 
nut. 2. If two nuts are used, must the two 
together be made higher than the single 
one ? A.—When two nuts are used one of 
them should be made deep enough to con- 
tain as many threads as computed above ; 
the other nut should be considered to be a 
lock nut ; its depth should be equal to half 
the diameter of the outside of the thread. 
3. Is there a formula for computing the 
thickness of cast-iron hydraulic cylinder 
walls? A.—Yes. See answer to Question 
214 in our issue of April 27th, current vol- 
ume. 4. Have you given any illustrations 
and details of pneumatic riveting machin- 
ery? A.—No. 





(620) J. H. B., Youngstown, O., writes: 
How can I compute the deflection of a fly- 
wheel shaft shown in Fig. 1? The shaft is 
12 inches diameter; distance between bear- 
ings, 10 feet; length of bearings, 18 inches; 
hub of fly-wheel. 80 inches in length; weight 
of fly-wheel, 50 tons, the fly-wheel being 
placed in the center in one case, as shown in 
Fig. 1, and in another case the fly-wheel is 
placed close to one of the bearings, as 
shown in Fig. 2. I would like to know 
how tocompute the deflections for wrought 
iron and steel shafts. A.—In cases of this 
kind we believe it to be the best practice to 
compute the deflections under the worst 
conditions in which the shaft and wheel 
could be placed, hence we shall assume that 
through some cause the center of the hub of 
the fly-wheel only bears on the shaft. Under 
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Fig. 2 


these conditions we have a beam loaded in 
the center and supported at each end. For 
finding the deflection of such a shaft we 
have the following formula: 
1 Wx I? x 64 
48 HX d* K 8 1416 

in which W load in tons, / = length of 
shaft in inches measured from center to 
center of bearings, d = diameter of shaft in 
inches, H — coefticient of elasticity, and ) = 
deflection in inches. For wrought-iron the 
value of / may be taken at 12,500 tons per 
square inch, and for steel 15,000 tons per 
square inch. Substituting for the symbols 
their values, we have 
1 50 & 13888 x 64 D 
48 12,500 « 124 « 3.1416 
This is the deflection for a wrought-iron 
shaft, provided the elastic limit is not 
reached. For steel shafts the same formula 
is used, with this difference: Instead of using 
12,500 tons for the value of H#, use 15,000 
tons. The deflection as found above is, 
however, too great for a fly-wheel shaft, 
and indicates that the load must be re- 
duced, or the diameter of the shaft increased. 
For computing the deflection of the shaft 
when the fly-wheel is placed close to one of 
the bearings, we again assume that the 
center of the hub only bears on the shaft, or, 
in other words, we assume that the whole 
weight of the fly-wheel is concentrated at 
one point in the center of the hub. For a 
case of this kind we have the following 
formula: 

64x WX c*® x c}, D 

942x Exd'*xl , 
in which ¢ is the longer distance in inches 
from the center of one bearing to the center 
of fly-wheel, and c, the shorter distance in 
inches from the center of the other bearing 
to center of fly-wheel as shown in Fig. 2, 
the other symbols denote the same quantities 


D, (1) 


0.21 in. 
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as before. Substituting in formula (2) for 
the symbols their values we have 
a; / 2 9 

ae kX Te! XM DO. 
9.42 xk 12,500 x 124 & 138 

2. Is there a rule for finding the steam 
pressure under a given amount of compres- 
sion? Say we have a cylinder 12 inches 
diameter, the piston is at 6 inches from the 
end of the stroke, and in this position the 
steam pressure is 10 pounds per gauge, now 
what will be the pressure when the piston is 
at 2 inches from the end of the stroke? How 
do you compute this pressure under the as- 
sumption that there are no ports? A.—Ac- 
cording to Mariotte’s law the volume multi- 
plied by the absolute steam pressure is a 
constant quantity. Since the cylinder is of 
uniform diameter throughout we may sim- 
plify the above a little. and say that the 
length of the space multiplied by the abso- 
lute steam pressure is a constant quantity. 
The absolute steam pressure in your case 
is 10 +- 14.7 = 247 pounds, and the steam 
at this pressure being confined in a space 6 
inches long, we have 247 * 6 = 148.2 for 
the constant quantity; hence the absolute 
pressure when the piston is at 2 inches from 


148.2 y 
the end will be = 74.1 pounds, or 74.1 


14.7 = 59 4 pounds per gauge. 
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Be 
Recent Progress in the Manufacture of 
Steel Castings.* 


sy H. L. Ganrr, Evizapnerna, N. J. 


Before beginning the main subject to be 
treated in this paper, it would seem not in- 
appropriate to point out a few of the steps 


‘by which the art of casting steel has arrived 


at its present advanced state. I must not 
be misunderstood to mean by this, that the 
process is not susceptible of improvement 
over what we have already arrived at; but 
when we remember what the ordinary steel 
casting was a few years ago—a rough chunk 
composed of about equal parts of steel 
and holes—and note that to-day a steel cast- 
ing is subjected to a more rigid inspec- 
tion for cracks and holes than an iron cast- 
ing, while the general appearance is re- 
quired to be nearly as good, we are forced 
to admit that a great advance been 
made. 
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When I spoke of the condition of the art 
a few years ago, probably but few realized 
how very few years were really meant. 
The first soft steel castings, such as are 
used for gun carriages, that were made in 
this country, and which were subjected to a 
ballistic test, were made in 1886 and 1887, 
by the Midvale Steel Company, who were 
the pioneers inthis work. The ballistic test 
was considered severe at that time; but to- 
day the ordinary soft castings made by 
almost any one of a dozen of the best steel 
casting companies would pass it success- 
fully. 

Though it was about 1886 or 1887 before 
any large increase took place in the use 
of steel castings, they had been success- 
fully made in this country at least as early 
as 1867.* In July of that year, the William 
Butcher Steel Works, now the Midvale Steel 
Works, cast some crossing frogs for the 
Philadelphia & Reading Railroad of cruci- 
ble steel. The molds were made of ground 
fire-brick, black lead crucible pots ground 
fine, and fire clay, and washed with a black- 
lead wash. The surface of these castings 
was very smooth, and the metal, which was 
practically tool steel, was so well adapted 
for the purpose that some of the castings 
made in those early days are said to be still 
in use. 

This was before the use of silicon for 
solidifying steel was known, and the cast- 
ings were very much honeycombed in all 
parts except the wearing surface of the 
frogs, which was ‘‘cast down.” The pos- 
sibility of getting one face of a casting 
approximately solid admitted of the use of 
steel] also for hammer dies, although their 
general sponginess was a great obstacle to 
their extensive adoption. 

On April 28, 1876, two small hammer dies 
were made of open hearth steel at the same 
place, and on May 29th a hammer head 
weighing 2,535 pounds was made. As long 
as castings were small, the molding mixture 
of ground brick, ground pots, and fire clay 
was satisfactory; but on large castings 
made with that facing, the surface was 
very imperfect, and the sand adhered to it 
with great tenacity. But little improve- 
ment in the method of molding was made 
for some time, and while the quality of the 
steel was gradually improved, the appear- 
ance of the castings was decidedly against 
them, and but little progress was made in 
their introduction. 

The next step taken by the Midvale Steel 
Company was to leave the ground pots out 
of the molding mixture, and to wash the 
mold with finely ground clay fire-brick. 
This was a great step in advance, espe- 
cially in heavy castings, and a marked im- 
provement took place in their general ap- 
pearance ; but the mixture still clung so 
strongly to the casting, that only compara- 
tively simple shapes could be made with 
certainty. A mold made of such a mixture 
became almost as hard as fire-brick when 
dried, and offered so much resistance to the 
proper shrinking of castings that, when at 
all complicated in shape, they had so great a 
tendency to crack that their successful manu- 
facture was almost impossible. The next 
step was to use a mixture of silica sand and 
flour. In small castings this gave pretty 
good results, as such a facing cleaned off 
the castings very readily, leaving a smooth 
surface much superior in appearance to that 
left by the ground brick. The great diffi- 
culty in the way of the extended use of 
such a facing was the tendency of the 
flour to burn if drying, leaving the sand 
without a proper bond, and often the burnt 
mold was so friable as to be entirely useless. 
In the case of large castings it was almost 
impossible to dry thoroughly the whole 
mold without burning that portion nearest 
the fire, and for such work flour was neces- 
sarily abandoned. 

By this time the use of silicon for solidi- 

*This historical note was furnished some time 
ago to Mr. Edwin H. Cramp, to go into a paper 
he purposed to write on the subject of steel cast 
ings, put it has seemed to me to be of sufficient 


interest to publish it here also. If any member 


has any additional information on this subject, I 
should be glad if be would add it in the dis- 
cussion. 
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fying castings was coming into general use, 
and the only obstacle in the way of making 
good steel castings was the want of a suit- 
able molding sand. This was ultimately 
found in a mixture, the principal constitu- 
ents of which were silica sand and molasses 
thoroughly ground together. 

The improvement in the appearance of 
castings caused by the use of a sand that 
left a clean, smooth skin was the cause of 
their rapid adoption; and the year 1887, 
when the Midvale Steel Company made the 
first gun carriage castings of steel, is ap- 
proximately the date at which their rapid 
extension began. 

At this time the necessity for hot metal 
did not seem to be understood, and castings 
frequently contained ‘‘ blow-holes,” when it 
seemed that all the conditions for making 
them perfect had been complied with. It 
was noted before a great while that small 
castings contained more holes than large 
ones, and that those poured last on a heat 
were worse than those poured first. The 
conclusions that hot metal was needed to 
make solid castings, and that smaller cast- 
ings needed hotter metal than large ones, 
were soon deduced and amply verified. 
Apart from these considerations, the su- 
perior appearance of castings made from 
hot metal was sufficient to cause all steel 
castings makers to work in tbat direction. 
The difficulties in the way of getting uni- 
formly hot metal are hard to overcome in an 
open hearth furnace. The delay caused by 
a slow or difficult tap of the furnace, which 
is always liable to occur, is fatal to the pro- 
ductions of the best castings. Besides what 
has already been mentioned ‘‘cold metal” 
in the ladle is to-day the cause of more com- 
plaints by purchasers, and expense to the 
manufacturer, than anything else in con- 
nection with the manufacture of steel cast- 
ings. I will enumerate a few of the troubles 
that may be traced directly to this cause 
What is known as a ‘‘bad shut off,” or a 
leaky stopper, is usually caused by a small 
amount of metal chilling in the nozzle, and 
preventing the stopper from going to its 
place. In cases where the dribble is slight 
the worst effect is that a small amount of 
metal runs into the mold while the ladle is 
being gotten over the runner. This metal 
is apt to chill, and make a bad looking spot 
on the casting, or, in the case of small cast- 
ings, block up the runner entirely, and 
cause the loss of the mold. When the leak 
is very bad it not infrequently happens, 
especially when the heat is a large one, 
composed principally of small castings, that 
the flasks are covered by the molten steel, 
and so strongly fastened together that it is 
almost impossible to separate them from the 
steel without considerable loss by breakage. 
Again, by a careful study of the subject, I 
feel that I have been able to lay to the door 
of ‘‘cold metal” one of the most fertile 
sources of complaint which steel founders 
have met with, namely, lack of homo- 
geneity, which includes both ‘‘ hard spots ” 
and ‘‘loose” places. I use the term ‘‘ loose” 
rather than ‘‘spongy” for the reason that I 
do not so much mean a cluster of holes as a 
spot where the metal simply seems less 
dense. Such places, without any visible 
continuous hole, or even without anything 
that would indicate the existence of such a 
hole, allow leaks in hydraulic cylinders, and 
cause the failure of a test bar. 

When we consider more in detail the 
process of making open hearth steel cast- 
ings, we see why these defects are more apt 
to occur in cold than hot metal. While the 
metal is being tapped from the furnace, the 
silico-spiegel necessary to prevent ‘‘ blow- 
holes” is generally thrown into the ladle, 
usually in the solid, though heated, state. 
If the metal is very hot, and consequently 
thoroughly fluid, the silico-spiegel is dis- 
solved at once, and uniformly disseminated 
through the mass. If, however, the metal 
should not be so hot, it is easily seen that 
the silico-spiegel may not become at all 
thoroughly diffused, and the slightly vis- 
cous metal in the ladle may be the reverse 
of homogeneous, in which case the result- 
ing castings may be very far from what is 
hoped for. It is now the practice, in the 
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best foundries, to melt the silico-spiegel, 
and these defects in their worst form are 
thus practically eliminated. 

Why hard spots should appear in cold 
metal is readily seen, for lumps of partial- 
ly melted silico-spiegel would certainly form 
the nuclei for such spots; but why the 
‘‘loose” places should occur is not quite so 
apparent. It may be noted that the loose 
places appear to a more marked extent in 
large masses than in small ones, and the 
most reasonable explanation seems to be 
that the silico spiegel, which is but imper- 
fectly melted when the metal is poured, 
finally melts thoroughly after the metal is 
in the mold, which can only occur in very 
heavy castings, forming a spot higher in 
carbon, manganese and silicon than the 
metal surrounding it. Such a spot would 
have a lower melting temperature than the 
adjacent metal, and would remain partially 
fluid after the other metal was set. The re- 
sult of such a condition would be to drain 
away a portion of the fluid metal to feed the 
shrinkage in the metal solidifying about it, 
leaving a more or less spongy spot. 

That shrinkage holes and cracks do still 
occur in steel castings is well known, but 
the success that founders have had in cast- 
ing complicated shapes within the last year 
or two has been surprising. The fact that 
a steel casting must cool at the bottom first, 
and then gradually upward in the mold, is 
being learned by designers, and shrinkage 
holes are becoming less frequent, for the 
founder at once fixes on the heaviest por- 
tion for his sink head, which is usually 
about 20 per cent. of the total weight of 
the casting, and which must remain fluid 
until the whole of the casting proper is 
solid. 

By a strict observance of the rule that a 
steel casting should, as far as possible, be of 
uniform thickness throughout, it has been 
possible to make, within the past few years, 
castings 20 feet long by 10 feet wide, which 
would have been considered impossible 
a few years ago. To one unfamiliar with 
the details of the process of making steel 
castings, the statement that to day we can 
get large steel castings that are perfectly 
satisfactory, while it is almost impossible to 
get good small ones, would seem very 
strange. It is, however, a fact, and the ex- 
planation is simple. Most steel castings 
are made by the open hearth process, and 
the furnace usually melts from 5 to 20 tons. 
To pour even five tons of steel into castings 
averaging 100 pounds in weight would, asa 
rule, take so long, that those poured last 
would be of inferior quality on account of 
the cooling of the metal. Asarule, a large 
portion of the heat is poured into a com- 
paratively few large castings, and the re- 
mainder put into the smaller ones. If the 
metal is very hot to start with, this may 
give fair results, but in all cases the least 
desirable metal is put into the small cast- 
ings. 

This difficulty seems almost insurmount- 
able by the open hearth process, but is 
readily overcome by a small Bessemer con- 
verter, from which we can get two or three 
tons of metal as hot as we may wish it. Add 
to this the fact that we can get from the 
converter that quantity of metalof any 
composition we may desire, every half hour 
throughout the day, and we realize the ad- 
vantage of the Bessemer process for making 
small and medium weight castings. The 
manufacturers of electric motors who have 
been buying their castings from open hearth 
foundries have apparently not realized 
what the Bessemer foundry has in store for 
them. It seems hard to believe that per- 
fectly solid steel castings can be made of the 
following composition with regularity: Car- 
bon, 12 per cent.; manganese, 30 per cent.; 
silicon, 80 per cent.; but it is a fact. It 
may be noted, however, that this steel, 
while very well adapted to electrical pur- 
poses, is of but little value for any mis- 
cellaneous castings, except very small ones, 
on account of the tendency it shows to 
crack during the process of solidifying 
when cast in shapes at all complicated, 

The fact that we can make a number of 
different kinds of steel each day if we use a 
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converter, and but two or three heats at 
most in 24 hours if we use an open hearth 
furnace, gives a great advantage to the 
founder using the converter, especially if 
he is making all kinds of steel castings, en- 
abling him, as a rule, to make far more 
prompt deliveries than is possible for the 
open hearth founder doing the same variety 
of work. 

Among the other advances made in cast- 
ing steel may be mentioned one for making 
a casting having one or more faces of a steel 
much harder than the body of the casting. 
The process consists in lining such faces of 
the mold as will be adjacent to the parts of 
the casting it is desired to harden with a 
metallic alloy in a crushed or powdered 
state, capable of being melted and absorbed 
by the molten steel in contact with it, and 
of such a nature as to impart to the steel a 
hard face or a face of such a composition as 
may bo readily hardened. If it is desired 
that the casting shall have a permanently 
hard face and be used for stamp shoes, 
crusher jaws, hammer dies, etc., ferro-man- 
ganese. gives the best results. If it is de- 
sired to do machine work on the face, and 
make it extremely hard afterwards, ferro- 
chrome is most suitable. The fact that it 
is possible to produce a soft steel casting, 
having a face that can be hardened without 
causing the remainder of the casting to be- 
come brittle, will undoubtedly make it pos- 
sible to use steel castings in place of chilled 
iron in many places with great advantage. 

———__ +e —__——__ 


A Visit to a French Flag Ship. 





By WiiiraAm H. Harrison. 





Having been interested all my life in all 
things which float upon the water, espe- 
cially those things that are moved by steam 
power, I took advantage of the liberty 
which was granted by the French Admiral 
to all well-disposed persons, and paid sev- 
eral visits to his ship when she was in Bos- 
ton Harbor during the past summer. This 
ship was called after their fanciii:! neetic 
manner of naming things, the ‘‘ Niobe ”— 
the goddess of tears, if I remember aright— 
and some might infer from her name that 
she isa particularly wet vessel, but an in- 
spection of the lofty ship rig and high sides 
showed that, with reasonable care, she can 
live in any sea and sail round the world on 
her own bottom. 

There isa great deal to be said in favor of 
these old style ships in comparison with the 
modern ones, that can only carry supplies 
enough to get them into trouble, leaving 
nothing for the homeward run. She is 
“composite built,” plank upon iron frames, 
a compromise between the old style of con- 
struction and the new, so as to give the old 
carpenters employment. Grand men were 
those old carpenters in their day ! 

Going off in a 12 oared boat, I had a 
chance to observe something of the rowing 
of French sailors, which to me seemed very 
forced and unnatural, a very quick ‘‘re- 
cover,” which necessitates a lengthened 
pause before dipping; but as this is the 
stroke by the use of which Harvard Uni- 
versity usually gets beaten each year in 
their races, it may have the advantage of 
science on its side. The unique thing about 
the rowing in the French boat is the fact 
that on the ‘‘ recover” or swing forward of 
the oar blades, they feather them the wrong 
way, the loom of the oar being rolled over 
from the man, and the forward edge of the 
blade inclined toward the water, the theory 
being that a longer reach in the water is 
thus obtained. The practice, however, must 
result in the catching of a vast number of 
crabs when there is any sea. 

Another trip I made in a ‘‘ Batteau a 
vapeur metallique,” this being a steel steam 
launch lap streaked, and with large rivet 
heads sticking out all over the outside. The 
original model had been sufficiently hideous, 
and being built upon molds, the strained 
plates had caused her to change her shape 
after their removal, leaving her very dis 
tinctly lop-sided. 

The engine was a reduced copy of that of 
aman of war, two horizontal cylinders on 
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one side of the crank shaft and the cross- 
heads the other side, with return connect- 
ing rods; very noisy, of course, as they do 
not have men small enough to get down in 
the bottom of the boat and make the proper 
adjustments. 

The advantage of this style of engine for 
a launch is supposed to be keeping the 
weights low; there is also the further gain 
that there is no danger of overheating the 
cylinders when there is water in the boat. 

The boiler was one of those mixtures of 
gas pipe, sheet-iron, rust, leaks, asbestos 
paper and ashes, which are so familiar to 
those who journey in steam yachts and 
launches, as to require no further descrip- 
tion. The advantage claimed for this style 
of steam generator in comparison with a 
shell boiler is that they can (and do) split a 
tube any day without doing serious damage 
—except tothe temper of the owner—and 
the repair jobs make fine business for the 
gas pipers. 

To say that she was extremely dirty is 
not putting any blame upon the men in 
charge; it is simply an impossibility to 
preserve cleanliness in any boat run in a 
half crippled condition. There are so many 
tools to be used with oily hands, and so 
much oil to be thrown at random on the 
moving parts, owing to the fact that the 
necessity of oiling has received but little 
attention from the designer, that it is no 
wonder that the coal dust gets mingled 
with it, and is soon applied as a dingy pig- 
ment to all parts of ‘the boat. 

Coming on board I noticed the mottoes or 
legends. 

On the break of the forecastle were the 
words Valem, Discipline, and on the upper 
cabin, Fidelite Patrie; this latter would not 
do for our ships, as it might cause confu- 
sion in the minds of the ship’s company as 
to what patrie their fidelite was due. 

I noticed, however, two wicked looking 
multiple-firing guns, just forward of the 
officers’ cabins, bolted fast, and for no other 
apparent use than to clear the gun deck as 
a ‘‘eenrt of Masi resort,” for cases of that 
kind. 

The legend idea they seem to carry on all 
through, thus on the breech mechanisms of 
the guns are words showing which way to 
turn the handles, thus requiring the opera- 
tor to be a reader, a very doubtful ac- 
complishment. In the engine-room it is the 
same way, the names of every valve and 
lever, and the way toturn them stamped on, 
but this is neither good seamanship, nor 
good engineering; it would be considered an 
absurd thing on deck if every halliard and 
sheet and down haul were to have a tag 
showing its name and uses. 

A seaman if in doubt about the lead of a 
piece of running rigging, sways gently 
upon it looking aloft at the same time, to 
see the movement transmitted to the sail or 
spar and the practical knowledge gained in 
this and other ways enables him to handle 
with confidence the lines, from a crowded 
pin-rail by feeling in the darkest night. 

In an engine-room it is much the same, 
the uses of pipes are made known by trac- 
ing them out, and observing their lead, and 
a knowledge of valves and levers obtained 
by actually working them, and observing 
the effect. In engine work where there is 
so much hidden from sight, the knowledge 
of the hidden things can only be obtained 
by overhauling, as in making repairs and 
adjustments, and although the drawings 
may be useful as showing what you are 
to look for, there is always considerable 
chance for going astray, by too much de- 
pendence upon them. 

But to return to my story; I observed 
many carpenter’s mates working on deck on 
various kinds of work, boat repairs, spars, 
joinery, etc., and it gave me a pain to notice 
the miserable and rude tools with which 
they were condemned to labor; yet they 
were merry enough knowing no better, and 
being an extremely light hearted race. I 
think their poor tools may be to some ex- 
tent due to the streaky, shaky, and knotty 
woods which they have to work. With 
poor tools and poor stock, there is, of 
course, a poor product, and so indeed I 
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found it on this ship; all her wood-work 
was in no way superior to what may be 
found in any down-east brick or lumber 
schooner. 

The Chef des Charpentiers carried in his 
hand a specimen of the much-lauded French 
yard stick or metre 39.87 inches long, and as 
I had never seen one before in practical serv- 
ice I was curious to notice how he used it. 
All I saw him do was to use it asa staff or 
cane as he walked about the deck, or as a 
pointer in directing the work. Now canes 
and pointers were in use, I believe, many 
years before those ingenious French mathe- 
maticians struck upon the elegant method of 
establishing as their length the forty-mil- 
lionth part of the earth’s circumference 
measured over the poles on the longitude of 
Paris, so that in this regard I can see no im- 
provement. 

For actual and practical measurement his 
men marked upon battens in the good old 
way, not troubling themselves about centi- 
metres or millimetres, but fitting piece to 
piece. 

The carpenter having disencumbered him 
self of his metre (and probably soon after 
forgetting where he laid it) I had an oppor- 
tunity to examine and find out why it is so 
little used for real measuring. It is divided 
into 100 centimeters with a long mark for 
every 10, but nothing finer, for by their deci- 
mal system the mi//imetre equal to 3; of an 
inch is too fine for ordinary eyes; yet it is 
considered by our educational cranks a 
good thing to try the eyes of school chil- 
dren. I have before me as I write one of the 
short pieces of a metre, used as an educa- 
tional exhibit in our schools. As the thing 
stands to-day it is merely adding one more 
system of measurement to the already nu- 
merous systems which we have to learn 
with the disadvantage that the French sys- 
tem is not readily converted to any of the 
English systems, all of which have their 
uses in the different trades. My 24-inchrule 
measured about 61 centimeters, folds conve- 
veniently in four equal parts to goin my 
pocket, is graduated in eighths and six- 
teenths, and cost 10 cents. No wonder then 
that the whole force gathered round me to 
admire this wonderful Metre d Amerique. 

Coming down into the engine room I no- 
ticed the Jndicateur Richard (pronounced 
Reeshard), and I smiled to myself at the 
queer sound of our friend’s name, and stud- 
ied the application of the French system of 
measures and weights to steam pressure 
gauges. They are marked with large fig- 
ures 1, 2, 3, 4, 5,6 in atmospheres or /://o- 
grammes per square centimetre; I do not 
know which as the average atmospheric 
pressure is 1.033 kilos, so the difference is 
not great. 

There was also a graduation in tenths be- 
tween the figures which would give read- 
ings equivalent to about 1} pounds per 
square inch. The pressure carried is usual- 
ly 5 0, same as 75 5 pounds per square inch. 
The vacuum gauge is marked like ours the 
same as the barometer, our 29 92 inches of 
mercury column having its equal in the 76 
centimetres of the French, neither of them 
being a logical gauge for engine-rooms, as 
height or distance is not pressure. Our 
vacuum gauge has, however, the advantage 
that by dividing its reading by 2, the pounds 
vacuum per square inch, or pounds that the 
atmospheric pressure exceeds the pressure 
of the steam in the condenser may be ob- 
tained approximately. There be many 
amongus who do not know of this use of 
the figure 2, and give their readings as 
straight pounds; when corrected they do 
not understand the lengthy explanation. 

The smallness of their standard for piston 
areas a square centimetre = .155 square 
inches, and the largeness of the weight 
standard seems to me very inconvenient; 
thus a pressure of 100 pounds per square 
inch becomes 7.05 kilogrammesof 2.2 pounds 
each per square centimetre; the small frac- 
tion .05 must not be neglected, as it has a 
value equal to .75 pound per square inch. 
Of course, much depends upon getting used 
to it, but I can see no real reason why in this 
country we should need a change. 

The engine was built in 1880; it bas three 


horizontal cylinders of equal dimensions on 
the same side of the crank-shaft, each with 
two piston rods arranged diagonally, and 
reaching to the crossheads on the opposite 
side of the ship, with return connecting 
rods, being an adaptation of the well-known 
Maudslay design for war ships. The in- 
tention was to use moderately high steam, 
75 pounds in boiler, and expand five or six 
times equally in each cylinder. 

The cylinders I judged to be about 56 
inches by 3 feet: they are steam-jacketed 
all over; they indicate 2,700 horse- power at 
60 revolutions, with a possible 3,000 horse- 
power at higher speeds. 

In the fire room there were eight cylin- 
drical boilers, with two furnaces each and re- 
turn tubes. The furnaces had circumferential 
V-shaped ribs, rolled on about 6 inches 
apart, and they were in splendid condition. 

Looking under the deck and over the 
cylinders, I observed the gleam of something 
which reminded me of dash pots, and sure 
enough there they were, 12 of them, and 
my mind was carried back to the time cele- 
brated in song and story, when we, too, had 
our dash-pots to contenc with. The story 
is too long, but this is a sample of the song: 

**One pot the more, one pot the less 
Would make no difference in the view ; 
For all tnat’s best of loveliness, 
And all that’s best of science too, 
Are garnered up, mankind to bless, 
In dasi: pots of the brazen hue.” 

There is a separate steam valve and ex- 
haust valve, at each end of each cylinder, 
double beat or Cornish, about 20 inches diam- 
eter, with two-inch lift. They are operated 
by cams upon two long shafts laid parallel 
to the crank-shaft over the centers of the 
valves. Their rotations coincide with those 
of the crank shaft. For holding the valves 
down, so as to ride on the cams until seated, 
a spring is necessary; hence these dash. pots; 
which are open-topped, and act by the 
vacuum formed beneath their plungers 
when lifted by the action of the cam. The 
cams are very long on the shafts, and are 
shifted endways about 24 inches, to change 
the cut off and for reversing, this being 
effected by a third shaft, with arms acting 
as a piston rod in a steam cylinder, and lo- 
cated between the two cam shafts. 

The objection to this sort of valve gearing 
for screw engines is the impossibility of 
making it work without shock. Thus the 
steam valve when cutting off sufticiently 
short, to get the value of the expansion, is 
required to open and close in the one-eighth 
part of a second, or while the cam is moving 
through one-eighth part of its revolution. 
The designer of this gear made a pretty good 
try to get what he was after, but I should 
never expect to see it repeated. 

There are many other places in this en- 
gine-room where the lack of practical knowl- 
edge seems to be shown, notably in the 
shaft alley. Of course we know that shafts 
break now and then, and this gives a chance 
for unprofitable invention in flexible shafts, 
so here we find two complete spade handle 
or Hookes’ joints, a flexible coupling, and a 
pivoted thrust bearing, each with its own 
particular noise and liability to derange- 
ment, together with great increase of weight 
and room occupied, in the crowded limits. 

It seems to me if this engine-room is a 
fair example, that the French Navy 13 years 
ago was experimenting along about where 
we were 33 years ago 

There isacurious defect in the French 
names for things about an engine, which 
shows that the man who adapted them 
from the English did not fully understand 
the uses of the things he was naming. 
‘*Donkey pump,” which is really a_ short 
shop name with a comic twist to it, for 
“spare” or ‘‘ auxiliary pump,” 
through a literal translation, ‘* Pompe de 
petit cheval,” ‘‘ Pump of the little horse.’ 

‘* Donkey boiler,” which means a spare or 
small boiler, becomes ‘* Chauditre ad 
cheval,” Boiler of the little horse.” 

‘*Feed pump,” which is really a pump 
for supplying the boiler with water, be- 
comes d' Alimentaire,” which I 
have seen in print, re-translated, as the 
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‘*Pump of nourishment.” 
Of course, our names were wrong at the 
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start, but that is no reason why a nation 
which prides itself on its science and its 
metric system should preserve such crudi- 
ties. 

The ‘‘ boiler of the little horse,” was hors 
du combat, in consequence of having been 
‘‘nourished” with sea water when engaged 
in supplying steam for the fresh water con- 
densers for ship's This boiler is a 
generateur tubulatre, lately put on board for 
this very purpose of evaporating fresh 
water from sea water, and they expressed 
themselves as much surprised that the tubes 
should become plugged with salt and scale 
when the circulation was so rapid. 

The broadside guns are 13 centimeter (54 
inches) bore, with the screw breech plug 
and packing, originally an American inven- 
tion, and now used in all our guns. The 
rifling is the gaining twist, long ago dis- 
carded by our rifle experts and artillerists. 

The galley or cvisine was not so attractive 
as might be expected on a French ship. On 
shore they have their fire-brick stoves and 
charcoal, but on the ship they were of iron 
of vast size, very hot and fired with their 
smoky coal, and located on the berth deck ; 
the evsiniers looked very smutty and over- 
done. 
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In concluding my story, I would remark 
that I saw nothing on board this ship or the 
others which I visited in which we are not 
far superior, except their politeness and 
their magnificent band; during visiting 
hours the ship was crowded in every part 
with all sorts of people—bumboat women, 
militia officers in full uniform, policemen, 
boatmen, women, young and old ; citizens 
in faded pot hats, and Chinamen in pig 
tails—all these mingled with the ship’s offi- 
cers and company, and the band withal 
giving me the feeling that I was witnessing 
all the Gilbert and Sullivan operas in one 
lump; yet with all this inconvenience I saw 
no one who showed it in his face or lan- 
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Feeds and Other Matters Connected 
With Milling Machines, 


By J. A. McGreaor. 


In your issue of November 30th are some 
interesting articles on milling machine 
feeds. J. M. L. says, ‘‘Have experienced 
very little trouble from backlash. Now, 
my experience has certainly led m: to be- 
lieve that cutters cannot be run with the 
work arrangements are made for 
automatically taking care of the backlash. 
Perhaps, however, milling can be done on a 
small scale without some arrangement for 
this purpose. I have watched the operation 
of some very large milling machines, which 
were milling the faces of motor gears. 
These faces were those which bolt together 
upon a shaft, the gears being in two parts, 
and were 44” wide, two of these being 
milled at a time, making a cut equivalent to 
9’ in width. The foreman declared that he 
spoiled more cutters than the whole thing 
was worth. There were no arrangements 
on this machine to take care of backlash, 
and hence all the trouble and loss of time. 
I noticed in a book on milling, which is on 
my desk, that the author says, ‘‘As soon as 
this hard skin is once broken through, the 
teeth of the cutter in commencing the cut 
impinge the softer metal, and when the 
hard scale is reached at the end of the chip, 
it is in a manner pried or broken off, and 
thus the cutting edges of the teeth escape 
the injurious effect of contact with the hard 
surface.” Iam quite sure when the above 
was first published that we all agreed with 
it. I simply quote it to show that things 
we once thought were true are true no 
longer. 

Inserted teeth milling cutters are fast 
coming into use, the body of these being 
sometimes made of cast-iron, and for some 
kinds of work the Mushet or self hardening 
steel is used for the teeth. Some years ago 
we made cutters with too many teeth in 
them. Much better results are obtained 
from cutters with relatively coarse teeth, 
say about #’ circular pitch. The number 
of teeth in a cutter vary to suit the differ- 
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ent kinds of work to be milled, and the 
speed of cutters should vary from 33 to 70 
feet per minute for cast-iron. 

To those who want to stay in the old ruts 
and use weak milling machines, I would 
recommend that they continue to use fine 
tooth cutters. In using these fine tooth 
cutters there is no danger of ‘‘the platen 
being picked up and dropped hundreds of 
times,” neither is there any danger of the 
operator or owner getting rich very fast. 
I once called on one of the leading bicycle 
manufacturers (in the interest of the Brown 
& Sharpe Mfg. Co.,) and found them using 
about 100 milling machines, and also learned 
from the superintendent that they were 
about to give up making the old style of 
fine tooth cutters, and for irregular forms 
they were going to try the patent or formed 
cutters. After securing their order for 
about $500 worth of cutters, I advised 
them that I was very much in doubt about 
their weak milling machines being able to 
carry the modern cutters. After they re- 
ceived the cutters, I again called and found 
the new cutters on the shelf and the old 
ones in use again. After some scolding, 
etc., we got a new style cutter at work. 
The man in charge said, ‘‘ Don’t you see 
how that machine jumps ?” and finally the 
belt came off. In a second trial I suggested 
using oil more freely. Pat, or some other 
fellow was called and asked to stand at 
the back side of the machine with the or- 
dinary oil can and pump for all he was 
worth, but again the belt came off and the 
foreman said, ‘‘ There is no use, I tried 
those formed cutters years ago on gun 
work, and they were no good.” I turned 
to the superintendent, and said to him, 
‘“‘You are not in it; we cannot use these 





cutters here.” After a short conversation 
and some correspondence, I secured their 
order for new milling machines with oil 
pumps, and learned afterwards that the 
new cutter and new machine were doing 
50 per cent. more work than had been pos- 
sible with the old machines. 

This is only one example out of hun- 
dreds of similar ones I have met. We 
therefore hope the time is near when those 
that are struggling with what once was 
considered all right will try again. 

a 
Joseph Wainwright. 

In the death of Joseph Wainwright, of 
the firm of Hill, Clarke & Co., of Boston 
and Chicago, the trade meets with a serious 
loss. Brought up in the shop, he carried to 
his business a practical knowledge of ma- 
chine tools, which, added to first-class busi- 
ness ability, good knowledge of men, general 
tact, and power of organization, pushed 
him rapidly to the front. Upright and 
straightforward in his dealings, his fine 
sense of honor, gained him the esteem of 
those with whom he was brought in con- 
tact in a business way, while it endeared 
him to those who had close business rela- 
tions with him. His death is a loss to the 





community. He died at his home at Med- 
ford, Mass., on the 13th inst., of Bright’s 
disease. 
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Abolishing the Belt. 





A new Belgian factory, according to a 
correspondent in that country, uses elec- 
tricity to transmit its power instead of belt- 
ing, and we think that a brief description 
of this device may prove of interest to our 


readers. The dynamo is 600 horse-power, 
and forms the fly-wheel of the compound 
Corliss engine. The shop is supplied with 
16 motors, and among them ten 16 horse- 
power, one 21 horse-power, and one 37 
horse-power motors. Their average effi- 
ciency is 87.2 per cent. On some of these 
motors the load is very variable, and several 
are exposed to dust and dirt, so that with 
90 per cent. efficiency of the dynamos, 98 
per cent. of the conductors, 87 per cent. of 
the motors, the net result is 76.6 per cent. 
power delivered. As the lost work in belt- 
driving is practically a constant quantity 
for all loads, or, at least, is usually consid- 
ered to be, the power required to turn the 
shafting, pulleys, etc., when no work is 
being done on the machines, it follows that 
taking 79.4 per cent. as the final output in 
two cases, one of electrical and the other of 
mechanical transmission, we find that at a 
load of 20 per cent. the electrical system 
would still give 47.2 per cent. useful effect, 
and the mechanical nothing at all. From 
careful experiments which have been made 
in actual practice, we learn from this same 
source, it has been clearly proved that to 
drive all the idle machines requires more 
power than to drive the shops in ordinary 
course of work ; whereas, 11 electrical horse- 
power is required when driving all the idle 
tools, only about seven electrical horse- 
power is needed in ordinary work, of which 
four electrical horse-power is used to drive 
the shafts, belts, etc., alone; this clearly 
shows how small a part of the power pro- 
duced by the engine is actually used in 
useful work at the tools. Such satisfac- 
tory results of the application of electricity 
to factory driving must attract attention, 
and will doubtless lead to great changes in 


transmission. Whether in the case of large 
machine tools it would not be better to dis- 
card shafting and belts altogether, and sup- 
ply a special motor to each tool, is a ques- 
tion which must be settled for each indi- 
vidual case which may arise; the current 
would be switched on or off just as easily 
as the belt is now thrown from the loose to 
the fast pulley, and vice versa.— Machinery. 


——_ +m 


Locomotive Engineering publishes a little 
story which has plenty of counterparts. It 
is all about a fussy railroad superintendent 
who bothered every one else because he 
thought nothing could be done right unless 
he personally superintended the doing of it. 
By-and-by he was taken sick and was 
wonderfully astonished to find on his re- 
covery that everything had gone on as 
usual—no collisions or accidents of any 
kind, equipment in good condition, and 
stock of the road had advanced in price. 

Thus far the story of our contemporary is 
straight enough; with a little change in 
names and conditions it is happening every 
day. But the finale is altogether improba- 
ble. It is to the effect that the experience 
cured him. It does not work that way and 
this impossible finale discredits the whole 
story. The moral is there, however, just 


the same. 
——_ +e 


The next in the list of the mechanical 
series of books by the Mason Regulator Co., 
Boston, Mass., is entitled ‘‘ Electricity for 
Engineers.” It will be issued January 1st, 
and is said to be written in plain language, 
with no formulas. It will contain in full 
the rules of the International Underwriters’ 
Union, for electrical installations. 





THE MASON BALANCED VALVE 


Is a double piston or seated balanced valve, for which we have found a ready 


sale in the many Cases where such valves are used. 


The principal advantage 


of our valve is in the guide for the valve stem, which is 
cast on the bonnet, thereby keeping the v: alve stem in a 


dlire ct line with the ‘stufling box. 


For this reason it is im- 


possible for the valve stem to bend, and the packing QL) 


se sidom has to be renew od. T he 
the best steam choo po ts that, 
of east iron, lined with steam 
metal. A knuckle -joint tapped 


for three-eighths rod is on the same stem of each valve, 


This saves expense in making connections, 














HEATING FURNACES. 
HAND BLOWERS, BLACKSMITH DRILLS. 








“THE TRON FOUNDER” SUPPLEMENT, 


A COMPLETE ILLUSTRATED EXPOSITION OF 


THE ART OF GASTING IN IRON. 


By SIMPSON BOLLAND, 
Author of ** The Iron Founder,” ete. 


Illustrated with over two hundred e ‘neravings. 
400 pages. 1l2mo, cloth, 8'2.50. 


JOHN WILEY & SONS, NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
poo | Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 
Gear Book, 15 cents, 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 
and 125 South 11th St., 


GRANT 
GEARS 








Philadelphia, Pa. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


FITCHBURG. > 






THE CELEBRATED 


ENGINE LATHE 


AND OTHER = oe METAL-WORKING MACHINES, 
SEND FOR Y Horst erg ad — FITCHBURC, 
CATALOGUE E. MASS. 
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BUILDERS IRON FOUNDRY 


Pamphlet describ- 
ing 12 inch Breech- 
Loading Rifled Mor- 


tars, Methods of 


Provipence-R.1| 


Machine 


etc., Mailed 


Founding, 
Limits, 


on Application. 














THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP €0., 


HOLYOKE, MASS. 





>) THE FINEST 
OK 


Cuicaco. 
New York. 


QUALITY OF STEEL 


In Bars, Blocks, Sheets and Polished Rods, 
FOR TOOLS, DIES, MILLING CUTTERS, ETC. 








FINEST QUALITY OF REAMERS 


ALI KINDS, 
With Patent Spiral Flutes, 
MANUFACTURED BY 
WILEY & RUSSELL MFG. CO., 
GREENFIELD, MASS. 
te" SEND FOR NEW CATALOCUE. 





R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing. 


Sore REPRESENTATIVES IN THE UniTED States. 


B.M. TONES & CO... 


BOSTON: tt & 13 Oliver St., 


NEW YORK: 143 Liberty St. 





9 to mn In. SWing. 


Modern Design. 
Valuable Features, 


CATALOGUE FREE. 





SEBASTIAN LATHE CO, 


117 & 119 Culvert St., Cincinnati, 0:0, 


Manufacture ENGINE and SPEED Lathes, which are 

specially adapted and recommended for general Machine 

and Jobbing Shop, Electrical and Experimental Work. 
High Grade Tools at Low Prices; 

Drills, Emery Grinders, Grindstune Frames, Shop Outfits 

— in Tools and Supplies. 

= Write for CATALOGUE and PRICES. 


Planers, Shapers, 





ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 


United States. 


H. W. JOHNS MANUFACTURING 60,, 


87 Maiden Lane, NEW YORK. 














@7 MAIDEN LANE, 
wEW YoRE. 
G@erane, PULADTLASA, LosuoE, 
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The Derby Cotton-mill, Shelton, Conn., has 


started on full time. 


The Belknap Motor Company, of Portland, Me., 
is to make addition. 


A part of the Troy (N. Y.) Steel and Iron Com- 
pany’s plant has been started. 


The Braddock Wire Works, at Rankin, Pa., is in 
full operation in every department. 


Zug & Co’s. plant, Pittsburg which had been off 
work for a week, has resumed. 


The New Haven (Conn.) Rojling Mill has started 
up with a full force, after an idle summer. 


H. Sherk & Son’s cotton-mills at Lancaster, Pa., 
which have been idle for some months have been 
started. 


The Winkley Manufacturing Company has been 
formed at Kansas City, Mo., to manufacture ma- 
chinery. 


At Concord, N. H., the owners of the new mill 
announce that they have orders enough ahead to 
last them all winter. 


The Auburn church furniture factory, at Au- 
burn, Ind., was recently destroyed by fire supposed 
to have been set by tramps. 

Latest accounts from the Penberthy Injector 


Company, Detroit, Mich., are to the effect that 
hey have work enough for full time all winter. 





The puddling department (employing about eighty 
men) of Jones & Laughlin, Pittsburgh, Pa., has 
been put on full double time for the first time since 
spring. 

The Maryland Steel Company, of Sparrow’s 
Point, Md., is constructing eight canal lock gates 
for the Government. They are to be used on the 
Columbia River, Oregon, and each gate will be 
90 feet wide. 

The Electric Light Company, at Ellsworth, Me., 
is to place in the water-power station a large 200 
horse-power engine to be used as a reserve to that 
water-power. 

The Champion 
Pepperell, Mass., 
force of operatives, 
up day and night. 


Card and Paper Company, of 
has started up with a double 
and the work will be kept 


The Torrance Iron Company has been reorgan- 
ized at Troy, N. Y. G. L. French is president ; 
C. A. McLeod, vice-president ; N. H. Squires, secre- 
tary and treasurer. 


The Baltimore & Ohio railroad shops at Garret, 
Ind., which have been almost entirely shut down 
for the past four months, have started up with a 
full force of 550 men. 


Wallace, Banfield & Co., Limited, operating the 
Irondale (O.) rolling-mills, are operating their 
entire plant to its utmost capacity, three turns 
of eight hours each. 


The Peterborough (N. Y.) Manufacturing Com- 
pany has started its works with a large amount of 
orders to fill, and has made an increase in the 
number of operatives. 


The J D. Smith Foundry Supply Company, Cin- 
cinnati, O., issue a catalogue of Monks molders’ 
solid steel tools, which is fully illustrated and 
contains prices of tools. 


The works of Pedrick & Ayer, Philadelphia, 
Pa , manufacturers of machine tools, which firm 
recently made an assignment for the benefit of 
their creditors, are now running 1044 hours per 
day. 

The Wardwell Sewing Machine Company, Woon- 
socket, R. I., general machine manufacturers, 
which has been employing a very small force of 
employes forfour months past, has increased its 
force. 

The annual meeting of the stockholders of the 
Norristown Steel Company, of Norristown, Pa., 
which went into the hands >f receivers, has taken 
place. The receivers presented an exhaustive re 
port, showing the affairs of the company to be in 
a prosperous condition. 

The National Water Tube Boiler Company, of 
New Brunswick, N. J., have sold their plant of 
1,500 horse-power boilers which they had at the 
World's Columbian Exposition, to the Ohio Steel 
Company, Youngstown, O. 

The plans of the reorganization of the West 
Superior (Wis.) Iron and Steel Company, are said 
to call for an expenditure of $1,500.00. The pro- 
posed additions include an open-hearth furnace, 
blast furnace and coke ovens. 

The 18-inch train at the Albany Iron Works, 
Troy, N. Y., has been put in operation. The Bel 
gian and 14-inch trains are also running, giving 
employment to more men than have been on duty 
at the big plant for many months. 

The Duquesne Tube Works has started several 
lap weld furnaces in its plant at Duquesne, Pa., 
giving employment to about 150 men. This firm 
has quite a number of orders on hand for boiler 
tubes, of which it makes a specialty. 

Ill., have succeeded 
$15,000 necessary t 


The citizens of Belleville, 


in raising $14,000 of the 


) 


start the works of the Belleville 
It is expected that the reorganization 
effected at the end of thirty days, and 
works will then be started 

The Worthington 
eatalogue issued by Henry R 


Steel Company. 
will be 
that the 


is the title of a 
Worthington, 86-88 


Condenser 


Liberty street, New York, that we advise sta- 
tionary and marine engineers to write for. It 


contains a large amount of information that will 
be useful to them in their business. 

A correspondent at Angelica, N. Y., writes us: 
The heading factory of F. E. & J. M. Chureh is 
running eightee nhours a day, and are unable to 
supply the demand for their goods. There is a 
fine opening here for a hub factory, as the sup- 
ply of suitable timber large in 
vicinity. 


is immediate 

Manning, Maxwell & Moore, 111 Liberty street, 
New York, mammoth 1894 cata 
logue, some idea of which may be had from the 
statement that it 1103 imperial quarto 
pages, embellished with nearly 6,000 engravings 
It is printed a fine quality of paper, and 
elegantly bound. 


have issued a 
contains 


on 


A force of workmen from the Fischer Foundry 
and Machine Company's works, of Pittsburgh, is 


at work finishing repairs at the Wheeling Steel 
Works. The works are now in shape to be put 


in operation within a short time, but no start has 
been decided upon as yet. as there is no stock at 
the plant to work. 

The Darnell Iron Company, of Muncie, Ind., re 
sumed operations a 
management, and on the co-operative plan. 


few days ago under a new 
The 
new company is composed of the old employes 
of the mill and other Muncie citizens. T. F. 
Rose is president, Joseph Porter, formerly super 
intendent in the mill, secretary and treasurer. 








DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 









3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer, 


Engineers, Architects and 
Builders of 


The above illustration, taken direct from a photograph, shows the interior of an Tron Foundry designed 
and built by us for The Farrel Foundry and Machine Co.. at Ansonia, Conn. The building is 129 feet 

i The wings are 30 feet and 43 feet respectively. and the central por- 

The central portion of the building is controlled by a hydraulic 

traveling crane, with a travel the full length of the building, and is also arranged with jib 
cranes for delivering material from the traveling crane tothe cranes in the wing trusses. 


in width by 302 feet in length 
tion is 56 feet in width. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 
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Bevt Hoven, 


Large or small 
belts shifted from 
driving pulley and 

eld at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with 
loose pulleys, saves 
belts, and per 
fectly safe. 

It is cheap. 

Write for descrip 

Cut shows hoider in position tive circular and 
beside driving pulley. price list to 


COOKE & CoO., 


163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist, 
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THE WELLINGT 
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7, . 


is 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
_ Rehanged INSTANTANE. 
- ry OUSLY while IN MOTION, 
* Get Photos & Prices 


NOTHING LIKE IT. 


Fox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 


HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut 8t., Philadelphia, 
Our New and Revised Catalogue of Practical and Scien 


tifle Books, 88 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 


> 









NVUO 


a 








are for sale by CHAS. CHURCHILL & CO., 
t’d, 21 Cross St., London, England. 


These Geom 


REDUCED PRICES oF LECOUNT'S 


STRAIGHT TAIL DOG, 


‘ - .-% PRICE, No. INCH, PRICE 
g - .. $0.60 10 ...244.... $1.88 
S38 2... 4” 0 ag ies 
= 6... & WW. ...8 ..:. a 
afgd. 1%. .80 13....8%... 1.80 
ee eo 6... 1 .80 ee We 
eA A 6... 13% 95 15 ...44§ ... 275 
5 a Peer 95 16 ...8..... O88 
33 8. 1% 1.10 17....534.... 4.00 
ae | ee 1.20 18 6... 5.00 
& 1 Set to2in. 7.80 Full Set.... 31..0 


C. W. LeCOUNT, South Norwalk, Conn. 

















BETTS MACHINE CO., 


| 
| 
WILMINGTON, DEL. | 


MACHINE TOOL BUILDERS. 


IMPROVED PATTERNS! LATE DESIGNS! 
Chicago Office: 14 South Canal St. 





PATTERN MAKERS” SHO 


tui 






OT PLANE & JNCK BOARD. 


A.J. WILKINSON & CO. 


180 to 188 WASHINGTON ST., 
(aaaee BOSTON, MASS. 
SEND FOR CIRCULAR. 





VARIABLE FRICTION FEED 


for Saw Mills, etc. 
at very low figure. 
cess, addres= 


GEO. S. COMSTOCK, Mechanicsburg, Pa. 





COMP Tome TER, 


Prevents 


Office Headache. 

Mistakes in Addition. 

Mistakes in Carrying 
Forward. 

Listing Scattered Items 
to add them. 


Saves 


60% of time in doing 
the work. 

And all the time look- 
ing for errors. 





lb ll 


Bolves with great rapidity and absolute 
accuracy all arithinetical problems, 
WRITE 


FOR PAMPHLET 


FELT & TARRANT MEG, CO. 








to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


52-56 Illinois Street, CHICAGO, ILL 








All or part of recent patent for sale 
Device is already a commercial suc- 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG, 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM JESSOP & SONS, LTD. 


Established acentury ago, 
Medal Worls’s Columbian Exposition 1893. 







DRILLS, 
DIES, &c. 



















“Star” Screw Cut- 
Foot Lathe ting Auto- 

Swings matic Cross 

9x25 in. Feed, etc. 








Scroll Saws, 





H Catalogue 

\ : Cireular ‘ree 

SAN 3 Saws, Lathe of all our 
4 3: | Mortisers. Machinery. 


Seneca Falls Mfg. Co. 687 Water St. Seneca Falls, N.Y, 


WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 
PHILADELPHIA, 








BOSTON, CHICAGO, 


DENVER. 


ST. LOUIS, 
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The big hardware factory of J. B. Sargent & 
of New Haven, Conn., has begun working 
six days a week, eight hoursaday. During the 
past two months the company, which employs 
over 2,000 persons, has been gradually increasing 
the number of hours of work, and now is running 
only one hour a day behind the usual winter 
schedule. 


Co., 


The Laughling Nail Mill, 
which has been shut down 
account of inability to make 
the low water in the river resumed in full, 
giving employment to 800 men. All the mills of 
the Aetna Standard Company have resumed. About 


Martin’s Ferry, 0O., 
for several weeks on 
sbipments during 


600 men who have been idle for months were 
given employment. 
The Reading Traction Company, of Reading, 


Pa., have placed the order for their new car house 
with the Berlin Iron Brigge Company, of East 
Berlin, Conn. The side walls will of brick, 
the roof of iron. The building will be 85 feet in 
width and 180 feet in length. The width is divided 
into two parts of 42% feet each, « row of columns 
supporting trusses at the center. 

Agent Swinscoe of the Clinton (Mass.) Wire 
Cloth Company's mills says, in relation to the 
reported cut-down in wages, that the reduction 
was only the equalization of the wages with other 
wire mills in the country. He said that the lowest 
rate paid to-day in the local plant was higher 
than that paid in any other wire cloth mill in 
America.— Commercial Bulletin. 


be 


At Reading, Pa., there is nothing for discourage- 
ment in the industrial situation. The city is as- 
sured of two new industries, which are now 
under way and will be in operation hefore spring. 
The first is a galvanizing works, erected as an 
addition to the tube-mill of the Reading Iron 


| our works, 





Company, which willintroduce a new branch of 
industry in connection with the plant of this 
establishment. Another new industry is the Mil- 
holland Tube Works, the machinery of which 
will shortly be introduced. 

The Phosphor-Bronze Smelting Company, Limit- 
ed, have removed their offices to 2200 Washington 
street, Philadelphia. In a notice giving location 
of new offices they say: Having erected a new 
foundry and smelting works at the above location, 
and greatly increased our facilities in every de- 
partment for the manufacture of our original 
‘* Elephant Brand’? phosphor-bronze ingots, cast 
ings, wire, sheet, etc., 
tration of management and direct shipment from 
to secure for our customers prompt 
and careful attention to their orders. 


rods, we hope by concen- 





Machinists’ Supplies and Iron. 


New York, December 16, 1893. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $14.00 to $15.00; No. 2, 
$13.50 to $14.25; Gray Forge, $12.25 to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $14.00 for No. 1 Foundry; $12.00 to $13.00 for No. 
2, and $11.25 to $12.00 for Gray Forge. 

Antimony—The market is dull and unchanged. 
We quoteL. X., 9.65c. to 9.70¢e.; Cookson’s, 9 95c, to 
10c.; Hallet’s, 9c. to 9.05e.. and U. 8. French Star, 
10c. 

Lard Oil 

Copper—The market is quiet but steady. 
Copper is quoted at 10.25c. to 10.30c. 
per is held at 9c. to 90.70ce. 

Lead=The indications of the market are towards 
improvement. Business is being aone in a limited 
way at 3.20¢. to 3.25¢e. There are speculative buyers 
at 3.20c. 

Spelter—The market is dull. There are offerings 
at 3.75¢c. to 3 80c. for New York delivery. 

Tin—The market is depressed, and buyers are 
indifferent. Bids are limited to 20.40c. to 20.45c. for 
spot and near future. 


Prime City is quotec at 72c. to 78c. 
Lake 
Casting Cop- 


* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. “Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





Wanted—Pos. by Ist-class pat’rnmkr & drafts- 
man. P. A.C., care F. A: Knapp, 176 W. 95th st., N. Y. 
Wanted-— Situation as foreman or supt. elec. light 
station. Rubison, AMERICAN MACHINIST. 
Situation Wanted—By steady, practical pattern- 
maker and draftsman, age 33. P. D., Am. Maca. 


Situation wanted by first-class patternmaker. 
Address Box 141, AMERICAN MACHINIST. 
Mach. draftsman open to permanent engage- 


ment, Jan. 1. Exp’d & good ree’d. W.H., Am. Macu. 


A young man, tech. grad., with experience in 
erect’g & test’g auto.eng.,. erect’g locomotives, des. 
pos. as draftsman; good refs. Box 140, AM. Macu 


An excellent opening for machinist foreman or 
* Tech.”’ with shop experience, with small capital, 
in Phi'adelphia. Box 142, AMERICAN MACHINIST. 


Wanted—Pos. as supt. or chief engineer by man 
thoroughly exp’d in design and construction of ma- 
chine and hyd. tools, power and hyd. cranes, gas 
producer mach’y. and plants and gen. mach’y. Ex 
pert in mfg. at minimum cost. J. W. B., Am. Macu. 


Wanted—At a point in New Jersey » chief engi- 
neer of exp. to take charge of a large power plant 
of compound and triple expansion engs.; must be 
a prac. mech. thorougbly familiar with the theory 
and prac. of modern eng’g. Full refs. must be 
given, salary required, time when applicant would 
accept pos. must be stated. Barbette, Am. Macu. 


Sup’t Wanted—A large jobbing foundry having 
a capacity of 40 tons per day and running princi- 
pally on architectural cast-iron work desires to 
secure the services of an experienced superintend- 
ent; must thoroughly understand the practice and 
economical production of heavy and light cast- 
ings by the most modern foundry practice; must 
understand the mixing of iron and be competent 


to figure on work; to the right man, who can ‘take | 





general charge, we can offer extraordinary induce- 
ments, and will, as soon as ability is demonstrated, 
give interest in the business. Address Columns, 
care AMERICAN MACHINIST. 


+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded 








Cheap 2d hd lathes & planers. S. M. York, Clevy’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 


For Sale—Second-hand drill presses, engine lathes 
& planers. Dietz. Schumacher & Co., Cincinnati, O. 


Light and fine machinery to order: Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Wanted—Engine lathes—2d-hand in good order, 
1 each, 24/’x12’, 28'’x12’, 32’’x12’. Box 136, Am. MaAcu. 


Calipers, Surface Gauges. ete. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 


New 35 H.P. boiler. 8155: engine. $75; screw- 
cutting lathes, 20’ and 24’", $135. 229, Am. Mac#. 


Agents—$5 Speed Gage, new, valuable. sells: 
shows constantly speed and slightest variations; 
Geo. T. MeLauthlin & Co., 120 Fulton St., Bostor. 


Speed lathes. stiff, powerful, large hollow spin. 
dles, milling lathes, remarkably serviceable machs- 
W.H. Mansfield, 71 Court St., New Haven, Conn. 


Wanted—To buy second-hand screw-cutting 
lathe to swing 20 inches over rest and turn 12 feet 
between centers: universal chuck, center rest, 
tools, ete. H H Childs, Rockford, Mich. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. I. 
M E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 
way. New York 








Established in 1874. 


CLEVELAND TWIST DRILL CO. scveenvictona st: tendons ene. 


Corner Lake & Kirtland Sts., Cleveland, 0. 
100 & 102 Reade Street, New York. 





SPECIAL LIST—SECOND-HAND 
Machine and Boiler Tools. 


MODERN STYLE. COOD ORDER. 
WILL BE SOLD LOw. 


Blaisdell Engine Lathe, 13 in. x6 ft., complete. 
Fitchburg “ bi a Ee ns 


Hendey ba - 14 “ 6 ‘* Taper at’chm’t. 
Ames + - 16 * 8 * Reverse Motion. 
Bridgeport “ a 16 ‘** 7 * Complete. 
Hendey a - 18 ‘* 10 ‘** Compound Rest. 
Putnam = vy 20 * ws ** Complete. 
Putnam es * 24 ‘* 12 “ Compound Rest 
Improved ‘ a 36 ** 14 “* Complete. 

New Haven Planer, 20 in. x 5 ft. ig 
Whitcomb sie _— 2" + 

Freeland bi | ae 

Pond as ee 

New Haven a . RR Sipe sia 

Gould 8in. Shaper. Crank Motion. 
Prentiss 12 in. Ke a aS 

Hendey 15 in. " Friction. 


Improved 15in. ae Crank Motion. 

Ames Upright I rill, 24in. Back Gears, Auto. Feed. 

Universal Radial Drill, 60 in. Auto. Feed. 

Brown & Sharpe Vertical Turret Ckg. Mch. 36 in 

Upright Boring and Turning Mill, 38 in., 2 Heads. 

Lincoln Milling Machine, 

Improved Universal Milling Machine. 

Brown & Sharpe No. 5 Screw Machine. 

Niles Tool Works Screw Machine, 1% in. hole, Car- 
riage with Feed, Turret with Feed, Chucks, 
Tools, &c., 

Bolt Cutters, Punches. Hammers, &c. 

Boiler Bending Rolls, 10 ft., Hinged Housing. 

Boiler Punch and Shears, Common Siz-. 


J. J. McCABE, 


SUCCESSOR TO 


E. P, BULLARD’S| 14 Dey St., 
N.Y, Mach’y Warerooms. | NEW YORK. 





SECOND-HAND MACHINE TOOLS. 


* 21 Bliss. 
53 . 


2 22in. x 8 ft. Ames Mfg. Co. 


HAND LATHES. POWER PRESSES. 
1 12in. Monthemont. 1 Small Car fee 
819‘ Garvin, 1 } ~s aton j 
312“ “18 Bliss. 
110°* Reed, - ee bt 
320 ‘* x8 ft. Ames Mfg. Co 1“ 3° + ae 
1 20 x 6 ft. Gould & Eber- 1 «© 6 Niavara. 
hardt, i « 
1“ 
1 


TURRET LATHES, 


1 15in. x 5 ft. Jones & Lamson 1 
1 Bid ** Lodge & Davis. 
** Hendey Machine Co. 


MILLING MACHINES. 
No. 1% Garvin. 
* § Brainerd 
arvin. 
- ratt & W. Lincoln. 
2 F. BE. Reed Lincoin, 


Heavy Drop- 
Foot ress. 


1“ vith STATS 
MISCELLANEOUS. 

No. 1 Garvin Gear Cutter. 

fin. Curtis Pipe Machine. 

2 * Bignal & K. Pipe Machine, 

No. 3 Diamond Grinder. 

c A ‘ ‘ 






* 2 Garvin Cutter Grinder. 


1 No, 4 Garvin, Rack Feed, 2 Garvin Screw Slotters. 
1 Merritt Heavy Back Geared, 2 No 2 Brown & 8. Tappers 
1 No. 1 Brown & S. Universal. 1 Gin, Bement Slotter. 
1 10 in. Newton Slotter. 
SCREW MACHINES, : No. 2 Nat. Singl Bolt Cutter. 
wos Youble ** “ 


1 No. 2 Brown & Sharpe. 
“3 fy ne 
: " & 


Also, large number of other machines. 
and detail description, 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 


Write for complete list 





Burnham’s Sensitive Drill. 












SEND FOR CIRCULAR. 
THE GEO, BURNHAM CO., Worcester, Mass. 





eta 


Ke 


order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut herewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


¢2 Bicycle and Lahor Saving Machinery a Specialty. 









E.W. BLISS CO., 


1 ADAMS ST., BROOKLYN, HV. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 












Punching and Drawing 
Presses, Drop Hammers. 
Machinery. 


Dies, shears and Special 






OWNERS OF 


THE STILES & PARKER PRESS CO, 








atl. KEY-SEAT SETTING GAUG= 
PATENT UNIVERSAL SCREW-CUTTING CENTER 
gwrneaco |WIST DRILL GAUGE 
vemachinists tools. E, BOSTON, MASS. Send for LIS 








GEAR & PULLEY CH 


Any size and face of Pulleys. Any size face 
and pitchof Gears, spur, worm or bevel. Address, 


T. SHRIVER & CO., 


IRON FOUNDERS, 
333 EAST 56rn STREET, NEW YORK. 


4 =e 








CASTINGS 


GRAHAM TWIST DRILL AND CHUCK CO,, DETROIT, Mick., U. $. A. 


SOLE MANUFACTURERS OF 









Endorsed by Practical Mechanics Everywhere. 


Send for Catalogue 





MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement, Miles & Co make. 

93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator. 

10 Ton Crane Bridge, 24 ft. x 20 ft 


Plate Planer, 16% ft.. one setting. 1 in. Plate. 


Boiler Bending Rolls, 8 ft. bet. Housing. Hinged 
Housing : F 
Shear No. 27, 30 in. throat, % in. plate. 
ALSO — 
Boiler Rolls, § ft. 3in between Housing. Cheap. 
Punch, 21 in. throat. Teal. 


60 in. Swing Post Drill. Hilles & Jones. 

Full Line Lathes, Planers, Drills, Milling Machines. 

Screw Machines, Shapers, Profiling Machines, ete. 

No. 1% Fowler, No. 3 Stiles Press. 

11 in x 4 Hand Lathes. Cheap. 

Lot of Polishing Machinery. Dynamo for Electro- 
plating, Drop Hammer, Belting, etc., etc. 


Send for December List of Machinery on Hand, 


GEO. PLACE MACHINE C0., 


Warehouse: 511 and 5613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


A well established London 
ENGLISH TRADE. firm of Engineers and im- 
porters of mechanical appliances, having a large 
connection amongst Engineers and steam users,are 
open to the application ot firms or patentees de- 
sirous of introducing their specialties to the Eng- 





lish market. Address, ** ENGINEERS,” care of 
C &. H. BouTLanp, Cousin Lane, London, E.C, 
England. 








TOOLS 
FOR 


SHEET METAL WORK, 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
BUFFALO,N. Y. 








PRATT INSTITUTE, 


BROOKLYN, N. Y¥. 
Department of Science and Technology. 


The two years’ Day Course in machine work gives a 
thorough preparation for practical work. Tuition $30.4 
ver term of six months. Evening Class meets on Monday, 
Nednesday and Friday ot each week for course of six 
montis, beginning September 25. This course affords the 
best possible opportunity for beginners at the trade to ob 
tain a thorough training in the use of all the shop tool:. 
Tuition for term of six months, $15.00 , Tools and materials 
furnished without extra charge. For tuition ana further 
particulars, address, 


F. B. PRATT, Secretary. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something eflicient and economical, 


write to 


THE CONNERSVILLE BLOWER CoO.., 


CONNERSVILLAE, 


IND. 








SAW 


FOR 


Cutting 
ee Hot Iron 
ee or Steel 
A. R. KING MFG. CO., 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 






















P.H.&®F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 501 Manhattan Building. 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


4 \ I 





Pe ~ ted 


ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
S. 8, TOWNSEND, Gen, Agt.)» 163 & 165 WASHINGTON ST., 

COOKE & CO., Selling Agts. NEW YORK, 

In Writing, Please Mention This Paper, 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC ee ORS 


Specially adapted 
for driving Machine 
lools, Cranes, Ele- 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING CRY STEAM 






. sie vators, 
AND REM VING Bam ps 
WATER, OIL, GREASE | p,......, 
And Other Impurities from and other 
Exhaust Steam, Machin- 
30 DAYS TRIAL. |°. 
Efficiency Guaranteed. We also make th 
I a for Circular and Price 9 Portable Drills, Hand ; x 
aprican Cafaty Rai ; Drills, Boiler Shell 
Harrison Safety Boiler Works, } sii, Beer ste 
Presses. 





Germantown Junction, Phila., Pa. 


The = American Emery Wheel Co., 


Manufacturers of 


SOLID EMERY WHEELS. 


Discount 80 per cent. on Circular 
Price List. Send for it. 


AGENTS WANTED. 


Cor. High Point and Summit Avenue, 





THE 


Oneida Mito, Chuck Co, 


ONEIDA, N.Y. U.S. A. 
<== Manufacturers of The Moen 
arch Lathe Chuek and Little 
¥ Hercules Drill Chack, Write for 
4. Catalogue direct, orto 
~ CHAS. CHURCHILL & 00., Ltd, 


21 Cross Stree 
Fin- bury, London, 








ENG LAND. 


EMERY WHEEL C0. 


WORCESTER, MASS. 


R ON Send for Illustrated Catalogue. 


HIGH a POWER 

















TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
RENO FOR GATALOOUS. 














‘ 2348 & 2345 
: | Callowhill St., 


PHILADELPHIA, PA. 


EICKEN & CO.’S CRUCIBLE TOOL STEEL 


HAGEN, WESTPHALIA, GERMANY. 


SPECIAL No. 8, makes a fine finish on the hardest Rolls; Boss Cold Chisel Steel; High Grade 
Twist Drill, Tap, Punch, Reamer, Wood and Milling Cutter Steel and Blanks. 
The HIGHEST QUALITY; Inducements to the Trade and large Users. 


"SSW Voseten} IMPORTERS & EXPORTERS. 2257.5. ast 


EDW’D VORSTER. 
THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Toc 
»d- 











I\F YOU WANT ANYTHING IN THE LINE. OF 


DROP PRESSES-DROP HAMMERS STAMPS 


= EMER (8 ALTOMMICORO? LIFTERS: 


orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich 
STOCKS, NEAVE & CO., 
Manchester, England. 


SEND Fon. CATALOGUE 
a © 








<a 
LARGEST LINE /N MARKET. 








Order now before our stock 
of papers is exhausted. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. , 


=puria : 
DRAWING.” 


By J.G. A. MEYER. 


This valuable series of 93 articles 
having been concluded, copies of the 
American Machinist contaioing | | 
them will be sent by mail to any address 
in the U.S., Canada or Merico, Lan -65, 
or single copies, 5 cts. each, postpaid, 


| ADDRESS: 


American Machinist, 
2038 BROADWAY, 
NEW YORK. 


~ 


This valuable series of 106 articles 
having been concluded, copies of the 
American Machinist containing 
| them will be sent by mail to any addres: 
| in the U.8., Canada or Mexico, for $5.2: 
or single copics, 5 cts. each, post paid. 















° ; ege C 
Dixon’s Silica ate ene 
- - BENDS of 
Graphite IRON, 
Paint BRASS, 
WIHIl preservea roof for TEN to ane 

FIFTEEN YEARS- perhaps COPPER PIPE 
lonzer, without repainting. of every 


Unequaled for SMOKE STACKS, 


BOILER FRONTS, Ete. description. 





Send for circulars on Paints and Painting. 


r: The National Pipe Bending Co. 
J0S, DIXON CRUCIBLE CO, Jersey City, N. J. ~epringhte.achvencomages, deta 


&2 River St., New Haven, Conn. 





Li ni : —_ 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., 


Made entirely of Steel, Body Solid, of but one 
piece of Metal. 


Ask for Style B.—Holds from the smallest to 3 inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Finsbury, London, England. 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, 







Cheap. 





We have 


and have also added a 10% 
application. 


Send for our catalogue of 


recently improved our 
inch and a 15 inch. 


all kinds of Lathe 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


CUSHMAN CHUCKS. 


full line of Geared Scroll Chucks 
Prices and discount on 


and Drill Chucks. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
revs ments which greatly increase 
he durability and accuracy of out 
tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks an chucking 
Sy tools for special purposes. Have 
you read our late catalogue ! 
SECTION INDPT 





Jordan Planer Chucks, 


SEND FOR CIRCULAR. 

.W. JORDAN, 
4 Wayne &St., 

WORCESTER, MASS. 


C70NES 


CUPOLAS, LADLES, TRUCKS, 
Xetroit Foundry Equipment Co., 


702 TEMPLE CourT,. CHicaco | DETROIT, 
New YorK OFFICE, 182 FRONT Sr. MICH 


Something New in Mechanics | 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, etc., in metals. wood or stone, 
For particulars and prices address. 


A. T. SHOEMAKER, 











115 Broadway, New York City. 


PRES DiFks 





oT He ER 


i! 


rR Mat 


hi fA Briost 


American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
m Standard Measurements. 
Over “ 
52,300 
nD 
— 


wine 
0", 
nse 












Use 





Flat Bar Gauge 
JAS. A. TAYLOR & CO, 


Crescen 


Send for New Pamphlet. 





BENCH STRAIGHTENING 


For General Use 


TOOL ROOM 
and 
Pe MACHINE 









— 
SEND FOR CIRCULAR. 


SPRINGFIELD MACHINE TOOL C0. 


SPRINGFIELD, OHIO. 





SKINNER CHUCKS. 


Independent and Univer- 
sal Chucks, Combination 
Lathe Chucks with patent 
reversible jaws, Drill 
Chucks, Planer Chucks 
and Face Plate Jaws. 


SKINNER CHUCK 00., 


New Britain, Conn. 





SEND FOR CATALOGUE, 





Write The aw Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of. 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 

FOREIGN AGENCIES: 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Nueu Promenade No. 5. 
Berlin, Ge rmany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 


STRANGE, BUT TRUE!! 
Taz New Process Raw Hine Geans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 





No 


They require 
Lubricant. 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y.,U.S.A. 


MARKING MAGHINE, 


For rolling 
trade-marks 

on flat or round 
tron or Ste-/ surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 











HARTFORD, CONN. 
















HYDRAULIC MACHINERY 


PRESSES, PUMPS, PUNCHES, JACKS, VALVES, 
FITTINGS, PACKINGS, ACCUMULATORS. 


P HYDRAULIC TOOLS FOR RAILROAD WORK. 


VREELAND’S TRANSFER JACK willremove and replace Drivers 
@ or Trucks without Jacking Up, andis now in use on over 50 Railroads. 


SEND FOR CIRCULARS, 


=f-—2 The W. & S. Hydraulic Machinery Works, 


WATSON & STILLMAN, Proprietors, 
204, 206, 208 and 210 EAST 43d STREET, NEW YORK. 
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Wf 


A. F A LKE N A U, 
(ith Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14 INCH LATHES, TOOL 


GRINDING MACHINERY, HY- 
DRAULIC VALVES, ETC., 
Special Machinery designed and constructed. 











ENCINE LATHE. 
22 in. x8 ft., 10 ft., 12 ft., 14 ft. x16 ft, 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 


ADDRESS 


DIETZ, SCHUMACHER & C0., 


Gusceenen to DIETZ, GANG & CO., 


58 & 6O PENN ST.) 
CINCINNATI, O., 


PLE. PRG 
CRANES 


AND 


TOOLS. 


PAWLING & HARNISCHFEGER, 
BUILDERS, 
MILWAUKEE, Wis. 


PATENT UNIVERSAL 
* OCREW- CUTTING 
CENTRE, DEPTH. ANGLE, 
ano TWIST DRILL eF-Veiz 
J WYKE&CO E Boston Mass 


SEND FOR LISTS 


CHAS CHURCHILL& CO..LTD,AGTS. 
21 CRossST.Finsaury, LONDON ENG 





AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


No. 80 Nassau Street, - - NEW YORK. 


ENGLIsH AGENCY 
Chas. Churchill & Co., Ltd., 21 Cross Street, Finsbury, 
London, E. C. , England. 


NO KEYS. NO KEY- SERTIOS, og SLIPPING. STUART’S PATENT 
| Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
=f injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 






















Ais Cut Theoretically Correct. 
=——Sac For particulars and estimates eh to 


HUGO BILGRAM, 


MACHINIST, 
r to 


uccessor 
BREHMER BROS. ™ 
440 N, 12th St,, Philadeiphia, Pa, 


MODELS 


AND 


Experimental Work. 


20 Years’ Experience. Write for Circular. 


WM. GARDAM & SON, 
98 JOHN STREET, = NEW YORK. 











ITS OUTPUT 


IS REMARKABLE ON 





PULLEYS, COUPLINGS, 


FRICTION CLUTCHES, BLANK GEARS, 


DETAILS OF ENGINES, 
IRON VALVES, BRIDGE PINS. 


ls a magnificent Chucking Lathe. 
Rail Swivel. 


Will turn from 30” to center, 
THRE 


= LODGE & SHIPLEY M.T. CO, 


CINCINNATI, O. 





HARD FIBRE. 


A Substitute for Hard Rubber, Brass 
Rawhide an a Leather, made Hard or 
Soft, in Shee Rods, Tub ying, Washers 
for Electric ‘at Tusulati on, Friction Bear 
ings, Noisele 2ars Dust G uards,Pack 
ing and Gener: ey se in Machine Work. 


Send for Catalogue and Samples. 


DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E. C, 





Trade Mark. 





| | ACHINE “3 Y 
For Reducing aud Pointing Wire, 


| ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 

For Machines or Information address the 
Manufacturer, 


1S .W. GOODYEAR, Waterbury, Conn. 


SEND FOR CATALOQUE. 


ESTER MACHINE SCREW CO 


















anufacturers of Set ‘Cap & 
Machine Screws, Studs, etc. 


FINISHED NUTS 


HEXAGON 
OUR CLAIMS: 


Made from best Stock, 

Practically true to Gauge. 

Perfect Hexagon for close-fit- 
ting Wrenches, 

Uniformity of Thread, 
PROMPT SHIPMENTS. 
LOW PRICE. 

Write for Prices,Etc.,to 


~ BRO, MACHINE CO, Nantes 


Wilmington, Delaware, U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd., 


21 Cross St , Finsbury, London Decieed. 














GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS 
Catalogue FREE to any Business Firm. 





THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 





VOLNEY W. MASON & CO. 


MANUFACTURERS OF 


New Patent Whip Hoist, 








Patent Frietion Pulleys, 


Friction Clutches for Connecting Shafting and Gearing. 





PROVIDENCE, R. I., U.S. A. 


35 HARTFORD ST., BOSTON, MASS. 

















PUNCHING »* SHEARING MACHINERY 

ee BOILER MAKERS ROLLS. 3% 
New Doty Manuracurinc ©: 
cane Ww sen su i. | 


: BICKFORD DRILL AND TOOL CO. 





















3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 





All GENUINE | PHOSPHOR- BRONZE 


INGOTS & MANUFACTURES 
REG TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 
| THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512 ARCH ST. PHILADELPHIA PA.U.S.A. 


/'ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE-UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHor-BRoNZE. 





C 7h | 


Phespho bronye| 








FROM 1 TO 40,000 POUNDS WEIGHT. 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 


Stover Power Hack Saw 
and Friction Drill. 


This Drill 


STEEL 
CASTINGS 


BACK VOLUMES OF THE 


AMERICAN MACHINIST 


for 1880, °81,’82, 83 °84, 85, ’86,’87,’88, '89, 


a few may be still be had at the regular rate 
of $3.50 per volume bound. or $2 50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of : 1s most sex 
$4.00 per volume bound, or $3.00 unbound. MS speed is 
Bound volumes, being too heavy to go by 4 ' 
mail, are sent by express or freight as de- 










is for light, 
= sensitive 
Se and rapid 


sired. Transportation charges payable at sizes, 
destination. Address, outs 
off metal up 
’ AMERICAN MACHINIST wo. 
7 off metal6in. x8 in, Satis matin yn guaran- 
teed. Send for circulars and pric 

STOVER NOVELTY Ww “ORKS, 
23 River Street, FREKIVORT, ILL., U.S. Ae 


WN 
\ 
» 


203 BROADWAY, - NEW YORK. 








G 





UTTIN 








LELAND, FAULCONER & NORTON CO. bet, Wich. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


New Bedford, 
MASS. 












<=WF ENGINE LATHES 
WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, tt! Liberty St., New York. 





515 Phenix Building, Chicago. 


New Haven Manf'’g Co., 


NEW MAVEN, CONN. 


IRON-WORKING MACHINERY. 


W. C. YOUNG MFG. CO., "su: 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








fhe. Cincinnati A sal sie 


ML acHInes iy 


UNIVERSAL Ghaiace 
F REAMER CIRINDERS..~. 
— Cincinnati, 








P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 








GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATED 


AND 


MADERA, 


JACKSON, 
MICH. 
Write us for Photo 
and Prices. 








D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for he Work, ete. 







The No. 4 B Machine for Cutting and Threading 
Pipe 4 in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS, N. Y. 








O.- 


—— %® LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


yoe=> FLAT TURRET LATHE, 


Capacity 
2 in. diameter, o— 
24 in. long. 
FLAT TURRET LATHE. 





bo 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 








MAKE YOUR- 
SELF A 


The course embraces instruction in Arithmetic, Algebra 
Steam and Steam Engines, Strength of Materials, Applied Mec 
Moderate Charges. Diplomas Awarded. Send for Free Circular Giving full Part culars. 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE range OF MECHANICS, SCRANTON, PA. 


Geomet 
hanics, Bo By 


onometry 


achine Design, Electricity, Etc. To 


Elementary Mechanics, Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
egin, Students need only know how to read and write. 





— 


__—-ag0.H.BAUSH & SONS, 


. HOLYOKE, MASS. 







Manufacturers of 


~ POST, 


hy SUSPENDED 


AND 


Wall Badal Dil 


From the 
— Smallest to 
~ the largest. 


= . ora CALIPERS 
Vieeln: ‘uuhake) IN 5 SIZES 


ANY GRADUATION (ALSO VERNIER) 
MMi WARRANTED ACCURATE. 
{} Send for circular and prices to 
E. G. SMITH, Columbia, Pa. 




















BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 


WM. BARKER & CO., _ Cincinnatl, Oblo. 


SEND FOR CIRCULAR. 









SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 








CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 


WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 





‘Hap JAKE Ss Seer 


\ 
1) MASSILLON.0.US A. ie 








YOU HAVE ANY SMALL ARTICLES 


| in Brass or Iron that you want manufactured 
in quantities, write to THe Jonges Bros. ELEcTRIC 











Co., 28-30-32 West Court St., Cincinnati, O. 


Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 





UR ACCELERATED SPEED 
CUTTING-OFF MACHINES 


CUT SORT S’TEEL?: 
2” Diameter in 1 Minute. 
‘Diameter in 2% Minutes. 
4” Diameter in 3% Minutes. 
’ Diameter in 10 Minutes. 
Unannealed Tool Steel, 6%" Diam- 
eter in 24 Minutes. 


HURLBUT-ROGERS MACHINE CO., 


So. Sudbury, Mass. 


BORING AND 


-TURHING 
MILLS, 


4,5, & 6 fl Swing 
Sn. Bickford, 


—>—~<™ LAKEPORT, N. H. 


_ BOYNTON & PLUMMER, 


WORCESTER, MASS. 










Manufacturers of 


: Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURC HILL & 00,, Lt'd, 
21 Cross St, Finsbury, London, 


BAU Be BL | 1 didi ih bi pid Mil bl 
Ef dmeretienn 3 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 














COFFIN & LEIGHTON, SYRACUSE, N. Y. 





SMALL CRANKS 
AND 
ENCINE PARTS 
MADE. 


W. D. FORBES & CO., 
HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 





THE BECKER MILLER No. 4 








THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
$03 Peach St. ” 







The cut represents 
our Sta tionary anc 
Portable Key - Seat- 
ing Machine 







o the 


— meets 
juirem ats 
machine shop, The ey are fu rns 4 
\ with one, two or thre Arh a 
\ desired, to cut any width of key at 
up to 2 1-2 inches wide. 
t 





~ Send for Circular. 


? . as inches Arbor works 


diame “ or, and cuts seats 





6 i 
ri v6 inches Arbor works in a 
14 i diameter, and cuts seats 4 
Wi ith an attachment for te Pp 
as all as 1 inch diam ay by one passage of tb 
If the work is heavy a tes arge i plac 
can be letach d from stand and us xd as ‘portable machine, 


IF YUU BUILD MACHINERY 


{Tit WOODRUFF SYSTEM 
KEYING 


WILL SAVE YOU 


ore | From 50 to 75 per cent. 


On the Cost of your Keying. 
SEND FOR CIRCULAR. 


THE WOODRUFF MFG. CO., 


HARTFORD, CONN. 






BARNES’ 


E> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 

Send for Catalogue and Prices. 


W. LG JOHN BARNES 60, 


1995 Ruby St., Rockford, I11. 


r— ENGLISH AGENTS, 
CHAS. CHURCHILL & CO., LTD., 





21 Cross ST., Finseury. LONDON, E.C., ENG, 
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WM, SELLERS & C0,, Incorporated, ! 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, | 
Pulleys, Hangers, Couplings, Ete, 
© INJECTORS FOR ALL CLASSES OF BOILERS. 








The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 








MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS.CAR AND 


WAGON WORKS, PLOW SHOPS, &., &c. 








Y 





CATALOGUES 


| ISSUED. 









WE HAVE 
HE FINEST 





EVER 








Almond Drill Chuck 


Sold at all Machinists’ 


T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 





DETRICK & HARVEY 
MACHINE CO., 


Manufacturers, 


ears. Mid. 







OPEN SIDE PLANERS. 


Ready for Immediate and Prompt 
Size C (30 x 


Delivery. 


380’) to plane 6 feet long. 


Size C (30 x 30’) to plane 8 feet long with 
extra side head. 

Size C (30’ x 40’') to plane 12 feet long with 
extra side head. 

Size D (36° x 36") to plane 10 feet long with 
extra side head. 

Size D (36” x 85’) to plane 12 feet long with 
extra side head 

Size F (48’ x 48’) to plane 14 feet long with 
extra side head. 

Size F (48” x 48’) to plane 16 feet long witb 


extra side head. 

















CATALOQGUE 
FREE. 





STANDARD TOOL CO., Athol, Mass., U. S. A., 
Manufacturers of MACHINISTS’ FINE TOOLS. 








|e a 1) € >) » Ee yy S 
aes nee 
Ie "3 Yoel “OSER Co, 


C7) 


Manufacturers of 





Branch: 265 State St., Chicago, 





Y= 


| \ Drawing Materials, | 
SS \. Surveying Instru- 
Law 4__ments, Zo. 
Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 


Di 


Process Papers, Scales, Triangles, T-Squares, 
&e. 


ipiex, Universal, Anvil Drawing. 


Catalogue on application. 


Helios, Blue 
&C., 








¥ 











THE HILLES & JONES CO., 


WILMINGTON, DEL. 


— MANUFACTURERS OF— 


"MACHINE TOOLS 


—FOR— 
Boi‘er Makers, Bridge Builders, Ship Builders, Railroad 
Shops, Locomotive and Car Builders, etc. 


cut sHows our SINGLE SHEAR WITH CRANE. 





Tit Davos STEIN 


WwW | bn 






BEST MADE 


PUMPS AND PUMPING ENGINES, 


FOR ALL 
SITUATIONS. 


Manufactured by 


T. DAVIDSON. 


PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N. Y. 
BRANCH OFFICES: | 


77 LIBERTY STREET, NEW YORK, 
51 OLIVER STREET, BOSTON. 





with the 


as wella 


If so, send 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman, 


io YOu WANT TO GET ACQUAINTED 


best Lifting Locomotive Injector made? 
for 


s to Mechanics and Engineers generally. 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 





Way) 


AY 





SPENBERTHYAINS 


3910 


ORICON ER's: RIT 








THE VERNON COUNTING REGISTER. 


» Positive Motion, Steel 
Gearing, Brass Wheels. 


at High Speed. 


of Engines, Pumps, 


Automatic Machines. 
Registering Fares ir 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE 


MANUFACTURERS AND SOLE AGENTS. 
OFFICES: 129 WORTH ST., NEW YORK 





Absolutely Accurate 


For Counting Strokes 


Speed of Shafting and 


WORKS, 


~ ENGINE CASTINGS - 


4 to 2 H.P. Upright, Horizontal and Marine. Illus- 
trated Booklet free on receipt of stamp. Gas Engine 
and Dynamo Castings. Small Boilers. Experimental 
work for inventors. 


A. LL. WEED & CO., 
106 LIBERTY STREET, NEW YORK. 


ROBERT POOLE-& St 


ENGINEERS & MACHINISTS. 











TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 











A New Feature 


AN Ny AN Mit" Mil Mi i Mt IN ANNUM i] 





yy FIV PRRPY PREF i 


in Screw Cutting Engine Lathes. 


This Cut shows a piece of work with 12 
DIFFERENT threads, from 6 to 20 


per inch, cut on a 14-inch 
by 6 ft. 


“HENDEY-NORTON, LAT H E 


WITHOUT CHANGING A GEAR 
OR STOPPING the Lathe. Time, 
1 hour and 30 minutes. 25 other 
threads can also be cut from 
The Lathe 
has 37 FEEDS from 7% to 400 
All REVERSING 


No 


2'4 to 80 per inch. 


per inch. in 


the APRON. Slamming or 


Banging of Counter Shaft. We 





are doing 25 PER CENT. MORE 
WORK on these Lathes than on 
other Lathes of corresponding 
size. A most substantial tool, 
thoroughly tested for 15 months 
in our own works. We have 
the 14, 16 and 18-in. sizes ready 
to deliver. Will have 20-inch in 


3 to 4 weeks. 


THE HENDEY "MACHINE COMPANY, ~FORRINCTON, CONN. 


CHAS. CHURCHILL & CO., Ltd., Agents, 21 Cross Street, Finsbury, London, England. 
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THE BUCKEYE ENGINE C0., SALEM, Onio,| 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 


TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUR CYLINDER CONDENSING ENGINE, 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 60., 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y. 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 

Simplest and most economical 
“ee on earth, 

Fully Guaranteed. 

A boy starts it, requires onlya 
few minutes’ attention a day. 
Guaranteed cost of running } 
cent per hour per H. P._ Write 
a catalogue. Address Drawer 


=) WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City, Mo. 













GASOLINE ENGINES. 










Giants in Strength, 


28 Stationary & Portable 
= 5 ALL SIZES. 
= | Dwarfs in size and 


i 
yW per H. P.torun them, & 
Scarcely any attention. 


Y “EVERY ENGINE GUARANTEED 


Write for paeiceines 
and testimonials. 


Sa THE VANDUZEN GAS & 
gemmee GASOLINE ENGINE CO. 
CINCINNATI. 0 








Simplest and Cheapest Gas Engine known. Speed can be changed 
while running. Send for Circular. 





BACKUS WATER MOTOR CO.,! Newark, N.J. 
Also Mfrs. VENTILATING FANS. 





THE DISTRIBUTION of power is as important 


as its application. 


economical distribution of power. 


give you a few pointers. 


I know 


a good deal about the 
Perhaps I could 


Enquiries answered free, catalogues sent free. 
P. PRYIBIL, 498 to 510 West 41st Street, New York. 


Machinery 8: 


Catalogues. | C: SHAFTING, 


A. WOODWORKING MACHINERY. 
MACH’Y FOR BRASS, IVORY, HORN, ETC. 


PULLEYS, HANGERS, ETC. 









CONOVER 
CONDENSERS. § 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. CO., 








SE NICHOLSON’S COMPRESSION 
SHAFT Lagat 





No Keys or Keyseats—Satisfaction Guaranteed. 


W. H. NICHOLSON & CO., Wilkes Barre, Pa. 


sT’D “s ween ten Mata 








It measures by thousandths from 2% tol3inches. Write 
for circular. 


J.T. SLOCOMB & CO., Providence, R.I. 


A ayes x trad re te &LOW GOST 


aan INE BAYT Y 
PC SRTABL 


MPs FACTORIES ETC. 
SPE ECIALTY. 


EN 
SMALL. ‘SIZES e* 


END FOR _ SAFETY “VAPOR ENGINE Co. 


6 MURRAY ST, NEW YORK. 








HANGING AND STANDING 








- EVANS p MGT CONE CO. 


CONES, 
~ Pp MADEIN ALL SIZES. 
Thousands in use trans 
mitting from 1 to 50H. P. For 
information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 












coe AY STEAM. 


Simpson's Centrifugal 
Steam Separator. 


For Supplying Cle an an¢ ~_ Dry Steam 
to Engines, Dry Houses, ete. 


Place Separat or as close to engine 


as possible, en steam takin spiral 
course between the thre ate car 
the water to he 2 thro ei hp ec entrifug * 
fore e against the o uter walls, while » the 
dry steam goes through the small hole 
to center of alae Steam can enter at 
A or B, as convenience may equire 
also us ed ip conveying steam Mi yng pia 
tance "fo or Steam Hammers, Dry Hous 
Water Gas Gs erat rand for “Teen 
Ss where Dey Stea am is 8 necessary. 


(EYSTONE ENGINE & NACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 


MOFFET PORTABLE DRILL. 







UNSURPASSED Weighs 42 Ibs. and 

drills from 3 to 

ASA 1% inches diam 
eter. 





REAMER. 


Will work in 
any position. 


Runs with Steam 









NEW YORK. 







aS2/5 


NY 





MANUFACTURERS 











ALTE, CAMPBELL 
rs =a i: 
OF IMPROVED -=-Ng 









S 








CORLISS, STEAM ENGINES ies 





"du 








CoNnTRACTS 
TAKEN FOR 


————— 
ie 
VARIETy~ i Seana 
IN FULLY TO Ty z,* o 


[ompcere Plowen i — 


“iyioeaa | 3 


aK Nd rie 






=" ae 





(Tandem Compound.) 





thas dag COMPANY, 


40 TO 2,000 H. 
Send for Tllus 


ALSO B 


Electric High $ 


WAYNESBORO, 


ECLIPSE CORLISS ENGINES, 


P., ALL STYLES. 
trated Catalooue. 
VILDERS OF 


peed Engines and 


Ice-Making and Refrigerating Machinery 








WESTON 


HIGH PRESSURE BOILERS % re: 


AND 


SOMPLETE POWER PLANTS “= 


AUTOMATIC 
HIGH SPEED 


=, JULI 





H.M 


GEO. D. HOFFMAN, &2 


3, ENGINES 


J) WESTON ENGINE CO., 


san ee POST, N. 
PRESENTATIVES 
ANSCHOLL& CO. 126 Liberty St., N.Y. 
Lake St., Chicago. 
SCIPLE & CO. 3d & Arch Sts., Phila, Pa. 










SIMPLICITY, CO 


Qa) Manufactured by THE J. T. 


PIERCE & MILLER ENGINEERING 
York aod Export, 


ey THE CASE AUTOMATIC HIGH SPEED ENGINE 


MPACTNESS. 


Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Building 
BUILT IN SIZES FROM 21 to 25 H. P. 


CASE ENGINE CO., 


New Britain, Conn., WM. S. HINE, Gen’! Sales Mgr. 


CO., Selling Agents for New 
z. 


42 Cortle indt Street, N. 





PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Trip‘e-Expansion, 
ALL SIZES. 


Philadelph:a Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 








AMES IRON WORKS, °°) 





38 Cortlandt Street, New York City 
18 South Canal Stree gg hh 
50 whe er Street, Bosto 

h Street, Philadelphia, Pa 








CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEY 


(Turned) 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMEN 


(Strong, self-oiling) (Good proportio 


SPECIAL STANDS FOR HEAVY SHAFTING. 


*T# LANE & BODLEY | CO. 


S. 


ns) 





T. 














They are all 
Suppliec 


s 


[(LUNKENHEIMER 


Goods have been imitated, but never equalled, they are beyond comparison. 
Because they are thoroughly relable, practical, durable and are never misrepresented. 
laranteed, and atrial will’ prove and convince you that what we say is the truth. 
by Leading Dealers throughout the United States. 
Valves, Whistles, Lubricators, Oiland Grease Cups, etc., and mention AMERICAN MACHINIST. 





Why? 


Send for catalogue of 


THE LUNKENHEIMER COMPANY, 


SUCCESSOR TO 


THE LUNKENHEIMER BRASS MFG. CO., Cincinnati, 0., U. S. A. 








Oil Cups for all Purposes. Sight Feed Lub 


J. E. LONERGAN & CO., 211 Race St., 


LONERGAN’S SPECIALTIES 


Safety Valves, Check Valves, Water Relief Valves, etc. 
** Clipper’’ Injectors, and other Steam Appliances. 


CATALOGUE FREE ON APPLICATION. 


ricators, Pop 


Phila., Pa. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R, I. 
NEW MICROMETER CALIPER. 


Patented April 23, 1878; January 22, 1884. 


6 inch, 12 inch, 24 inch. 


This Caliper is shown half size in cut and 
measures all sizes to six incbes in length 
and four inches in diameter, by thousandths 
of an inch, 

The Slide has an adjusting screw and can 
be set accurately by means of the gradu- 





The PRATT & WHITNEY CO., Hartford, Conn. 


—MANUFACTURE 
DROP HAMMERS, 
Punching and Trimming Presses, Forging 
and Trimming Dies, 
Die-Sinking Machines, Hand Bolt Heading Machines, 
ROLL GROOVING MACHINES FOR FLOUR MILL USE, 
mM Spiral Shear Punches, Solid Adjustable and 
i Opening Die Bolt Cutters. 
DESCRIPTION AND PRICES FURNISHED ON APPLICATION. 





ated lines on the bar. All fractions of 
inches are obtainrd by means of the micro- 


meter screw, 


France—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
—— —F. G. KREUTZBERGER, 140 Rue de Ne suilly Puteaux 
(Se 


ae). 
CuicaGgo, ILt.—F RED. A. RICH, 23 South Canal St. 














Brown & Sharpe Mfg.Co. 
Providence,RI. 


Pat. Apr 23.1878. 
at.Jan.22 1884. 














EnGLanp—BUCK & HICKMAN, 280 Whitechapel Road, London, E. 


GERMAN “r= an eet & SCHUTTE, 59 Spandauerstrasse, Ber- 
lin, C 1 Tools) 
Germany — “Gt “DEC MANN, Ansbacherstr, 5 Berlin, W. 62 


MACHINE TOOLS. 
(4 























== 


63-INCH FORCE LATHE. 


THE NILES TOOL WORKS co.. 


HAMILTON, OHIO. Correspondence Solicited. 








To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, etc. 
We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 


New York, Boston, Philadelphia, Chicago. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS, 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 





NEW YORK OFFICE, Equitaste BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 





E SIZES. 
From 22//x22’’ 
to 96x72” any 


length. 





OUR NEW No. 3: 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 
OTHER SIZES AND STYLES MADE. 


= MACHINE TOOLS 


OF ALL KINDS IN STOCK. 


— 


LAIGHT AND CANAL STS, 


PAE BILLINGS FIFRA WRENCH. 


Jaw Drop Forged from the Best Tool Steel. 
Few Parts. Best 
» Vorkmanshtp. 
Angle of Jaws 
the same irrespective of the size of pipe taken. 


Y% to 1% inches. 


Length 14 inches. Takes Pipe from }4 


Lhe Bullangs Oo Spencer Co., Hartford, Conn. 
WARNER & SWASEY, | 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


UNIVERSAL MONITORS. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MARWHLL & MOORE 


rai es and Dealers in all kinds of 


macmsisis” TOOLS - Sus. 


MACHINISTS’ — MACHINISTS’ ~ 



































Cuts, Photographs 
m application. 


ad © 
Lowell, Mass., U.S. A. 


A and Prices furnishe 





Manufacturer of ENGINE LATHES 


<= from 17 to 50 in. swi 





eect 
ve 
The Celebrated 
F. E. REED 
| 16-inch Swing 


unui 
{ wn 
yg 
ss 


111-113 LIBERTY ST., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 


CEO. W. FIFIELD, 








oi. Wek Le DRILL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y.- 


WYMAN®GORDON 


WORCESTER, MASS. 





J. M. ALLEN, PRESIDENT. 
a | WM. B. FRANKLIN, Vicr-PREsIDENT. 
SSS" DROP FORGINGS F. B. ALLEN, Seconp VIcE-PRESIDENT. 
ss WOOD WORKERS’ VISES — J.B. Prerce, SECRETARY & TREASURER, 


THE ACME | MACHINERY co. 


ACME BOLT & RIVET HEADERS, 


Acme Single & Double Automatic BOLT CUTTERS. 3 
Cutting from 1-8 in. to 6 in. diameter. eS a8, toe 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM §=6CIC 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO,  "coxn™ 


See our Advertisement on page 18, 








PAT. DEC. 5, 188%, 








Manufacturer 
J.M.CARPENTER By 
PAWTUCKET.R. I. 


“a SELLA ale 
DEURRUUOER EE 





THE GARVIN MACHINE CO.. 


NEW YORK. 


APS & DIE 








